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Barlow. EM. Annotated bibliography of the Air Force lhuman Resources Laboralork technical
reports - 1977. AF[lRL-TR-79-!, AD-A068 I i.3. Brooks AFB, TX: Ieadquariers Air Force
Human Resources Laboratory. February 1'979. (Covers all AFIIRL projects.) NTIS. Thi-
annotated h hilograph v presents a listing of technical reports (1977) dealing with lpersonnel aid

training research condlcted h% hIle %ir Force H]umant Resotarce.l Ialoraor% (AFIRI,).

The research has been conducted by professional personnel representing a variety of disciplines.

including psychologists. operations research specialists. mathematicians. computer analysis.
economists, electronic engineers, aeronautical engineers, and technical support personnel.

AFHRI is charged with the planning and executlion of USAF exploratory and advanced
development programs for selection. motivation. training, retention. education. a.slgnnlent.
utilization, and career development of military personnel: also the composition of the per-lonnel
force and training equipment. This Laboratory also provides technical and manageient assistaltce
to support studies. analyses. development planning activities. acquisition. test evaluation.
modification, and operation of aerospace svslems and related equipment. (50 pages)

2 Stenger, T., l)ungan. N V & Reynolds, I. Computer image generation lext ire stu dy. AFII RL-
TR-79-2, AD-A074 (119. Wrigh,-Pa uersos. AFB, OH: Advanced Systems )ixision. August
1979. Project O I.L Contract F3361.5-77-C-0063. Technology Service Corporation. NTIS.
Tii- es etloliittl project resndted fron the need to enhance visual flight sioilalors (based oIn
('illlljlltr image git11ralioin IGl(;) tcliei(lesilti ) %ili th.tl ured sulrfa'es.. Pilot %.euiilg li igvln.iitu

iirfac. experienlct ar inade(ua le perclption of liition above thec sirfaLce as. %kl a- an

ailbigiliil ill the (trielntatilln If thi tirfac,. "hirefore. it %%as felt that II) t ltiig te\ ttired slrl'ace
%itiiin ile .eltle. 1iotlh dtlih at mil niltn t ijv ,, ottild he made availablh. IThis repor dvstrihls the
aiplprtoacltl, aid tellili.iies usi1 ile eloit Ie\tire lilaterial and illrodice it iito a coiiili\ (I"

'rhv a pproach is to create text ure tile arra s of trees and grass from digitized photographs of natural
texlure. These arrays are then replicated over Ihe surface in the fashion of tiles. lreprocessing

techniques art described which eliminate the periodic effect due to the tile boundary and
macropatterns within the tile itself. Level-of-detail lexlture tile arrays are created that match the
resolution (if the texture to the appropriate observer-scene viewing geomelry.

Trhe level-of-detail arrays and other descriptive paraieters are ierged into the existing CIG
,oftware tI produce textlured inages. Scenes depicting a landing sequence. a divebomb. and a low-
altitude flight were then generated. These images show the effect of the varying levels If detail.
fields of view. viewing geometries. andl scene contents on the textured scene. The texture tile
technique and subsequent image generation show the feasibility of deriving distance and motion
cies from the additional information contained in the textured images. (72 pages)

Kell%. M.J., ooldridge. I,. |lennessy. R.T.. Vreuls. D.. |larnebek. S.F.. Collolt, J.(C.. & Reed.
J.C. Air combat maleuverilng performane'e neasuremeut. AFHiRL-TR-79-3, Ali-A077 429.
Williams AFB. AZ: Flying Training Division, September 1979. Project 1123, Contract

I.t



F336115-77-(:-0079. (:ali'cpl Research Group. Inc(orporate4d. N1'IS. A llidl %.'as coiicl'ec Ili
d4'liv me*Il)'I atres ol A ir Comb1 lat Ma olae eriorg (ACN".) for 0114'- 41'rsti.-mie 00'.) free iigagl'liel i (l

Ii,- Si Ililfaler for .Air-to- %i r Comb at (MAA( . Th IlId .11( iild a small set of' ie'aslare- i ch ot~ere'

(.I) s4* sifii. tol diIfe re ites ill pilo 1 %1 (:%I skill Ie'.eI . (b) dIiagnost ic.of perfcorllanlce 1 lrcfii'lhies and14

decfici4'lic'. (0) loalfe b illsit raictr pli. m oi np111Iatlile '.4iib tihei r iticdgllicl. (d) callabl~e (if'
pr1114itlilig ri'slls iiiiiicdiatei' after ft-itle f' it-l enigagemle'nt. ande (e) comlflat iiIe lit ii I'llrrilt

lrcljccledf iraiiiling. adc meie ii ad~ae

illfcorlmalii 1'rolm tral iiiiig malerial atoll ios-I lat4r pilots: 28 im-la-Ilres rieflectedf stifbjet mat ier

I 'Vpri" opill1)14)1) flite imlport ant elll 4I-mviIl of VAL P
1
ilot 44)11rd

1 
. a ircra ft pel'rform anlce a nd

ellgageme1'lt illttcomell Iarialies we-r-el'asured ill Phase 2 di rinig 1,05 free, iigagemelllc'l flt' it- S% \C~

ilt like itI Isilig at total tit' 3ll pilots %still thiree' eilfer'u lievecls oIf v'.Ierive'1.. % compullter ailal'.'is
ofi Ihe. eilgagellll'n (data 14s .l,'4 itied inl Phase 3 to (aI) ecii'ck melqthol~dological assulimi j t 1"Ihat 1i14.

thlree pilot e\Ierieie lei c'I rep1 re,'eilld ci iffervl MAI s~kill levels anld (1)) dve''lop4)ltile- sml~llest

()tit oflt- oIriginlal 28 llnvas-laes. I3 %v.4re folil tit (liscrimlinalle Ilet14lll hligh lld 10% S11 killed Iil4lls.

ifhelse'I meia Iri . 44114 priIo peri 444' igl el. coul I t( added toge'the4'r to1 thorm a si lgliv metriv ni ll'~ V~ll

ipl'nllrllal %li lt lihu arci( Ilt'm h ",, of* flit-' %arimlie 0till f-1ree iigageil eritjl'rillallui' data anld
jlrei'(lell memblllershlip ill high (or 11144 skill groupsJ '.'. lti 92", aciirali . % mietho lie h4i41frther illlit-iii

flte leasirnvlinn moiofe avcllrac,. .%as slggi'li'4l As at llllse(Iti'llci ofi tlIve reslls. further

dvIeopme i'41111'11 d lagimlotic mleastirellnit. cross"-4alilalll imi i hese result-, fort lier de1l4'l'pmIleii oIf'

4liagillltic inlea-hlrem~eml. crlis"-%lai il cif' tihe -id'. results. alld ilIplmenIliil oc lien

liea.llremew modetllof' fhor 41''ifehlel ltaa ti'sliulg dliilld tlllamt4 traiinig 1154' 41 flte S\A %e 4cre

Titsworth i. .L. D~ifferenes bedtween'l 'rcIssirllinv4es a111( n11c-(roIsrajic'4s on1 grade levell jcob
satisfactionl. a111( assignmenclt chiaralcteristics5. AFIIRI-TR-79- . AI)-A069 587. Brooks AFB.
TV: Occupation a411( Mtanlpower Research lDi'isimii. Ila 1979. ProljectI 7731 t. NTIS. *rfi- siud% is
an c'lliirl 1(o idvli'lit- il i'il'ct- of crosiraiiling 14 licli Miighti hale' illihlicaticcls for ill;roliig flit-'
fliliagc' il' w oIf i r Folr4jc prsocc II' . Dati Ia oi 7.4861 4rosst ra 1li's an V-0 5183 non1)-cr0-st ra inei's

14cirki rig ill I) cii f'i \ir Fo1rce' splcialt ies otere' m111iazd to elec i diit fIic'eic-s bct44ei'll thelise

groiI %%f44ill re'gardi Io e.l'enl critieria. Slahjeit %cr4' i'llistl'( peirsllll ih 14 tI rllil I IIo 211) %e4ars lf

s,e %Ii11 ri'siec 1(o \ir Fcorce' job-u'' sto o clio-i ng I Iii pecriodl NOT), thiroulgh 197tI. 1,111lIplc'

r4'gr4'ssicii anal'.e -i% 4lrc iisedi 1411c ci 4om1rollc'd fcor poile culrvilinecar r'lat ion'hip'. lic'lvoie'n (lie'
ritcria anld lfiligt ib-lf*--i'r4ice. Ini 198 (81"0 (if' 215 cta ms niit rrce- I.igressii4

vir'.cs a pprolpriat Ic'o flv Inss ira im-e'4s am cimii11-cro ss ra im14- were ri' 11 sigiii licaiii'. di ffc'r4'n at fit-14 .(If

Ic''..l. IllAI a1 a ili*e 14 ere 1 fl rciap, d.iffered slgiiianli th regar nit1) c'iIlic r gradce. 111ili' er clf

tasks plirfciru c'c. joib cii liijlt. o r 1111 i' r (if' 5011(111itates . flit' iioti crosslra iiivr4 groupll

;Ircedipiiil I fal ha Ii gher ec'' 4edf l I cs. \% ith rega rd 4) flit-' 1 s ig~i fie'ail di ffc'nc'1ics 4)31 jobI
sali-laetli crite'ria (ru'c'iistmemll iiiie'nt. jobl itliresi. al fe'tll tilizatimoll(f tal'nts mnd traililig). 11(1

o'cisiv'ill pat .rii I a'.onrig it1her i-reos'trat nc'' or 1)4)11-cr1551ra Infees was ohiserv.i'd. liii phicat ions oif

flit- rel Is arc' dIiscedac'i. (20i page'0

5 DeLeo. P.J.. & Slaughter, S.L. Measurinlg slud4'nt attitudes toward thle Air Force Traffic Safet'.
(Courw. AFIIRL-TR-79-5. AD-Afl71 148. L14n'. AFB. (0: Technical Training Division. May

I~~~u ~~1979. Proiject I SAS. N1'IS. \ c(ncslionnaire!ni'Ir.e was de'velocped4 to elcastire ft- allitlude- of I



students toward the Air Force Traffic Safety Course. Mandatory for virtually all personnel entering
the Air Force. this course was being taught in a standardized multimedia format at more than I40
locations throughout the world. It was a 10 hour course of instruction covering environmental
hazards, vehicle control. emergency situations. etc. Dimensions measured by the questionnaire
included attitudes toward instructor, course, and media effectiveness and opi'nions about various
environmental features such as noise and temperature. Attitudes were measured both at unit level
and to the course as a whole. Reliability was found to be acceptable. Results of a validation study are
presented. It was recommended that the questionnaire be adopted for use and suggestions were
made for data analysis procedures. (28 pages)

6 Kottenstette, J.P. Microfiche applications in aci individualized. self-paced learning system.
AFHRL-TR-79-6, AD-A069 445. Lowry AFB. CE): Technical Training Division, May 1979.
Project 1121, Contract F33615-77-C-0057, University of Denver. NTIS. The mticrofieche
iiiedtun offers proven ad van tages in th mt'iian agentie0. storage. anmd retrieval of in foriti oil. as AeNl

as significeant cost advantages. The stuidy was directed toiwards de'veloping icjrofiche formnal tinig

concepts antd inicrofiche product ion lehlods tee C aptuore the power eef thle med iumi for di' liv er% of
bti txt and illustratioins within e'onte'Nt of' elvanied Iinstrucetiouial S~stii (.lS) -a c'ompuiiter
ba~se'd. in lt i-ine'dia. self 1eace' instrilet ioinal p trogram ine flie A rTraining Coman aid at I ee r\ A FBI.

Colorado. Speciftie a pplie a Iioets we're (at) !he t-on yers io oif eoler in tensiv e auio visunal ciodutlt's te
it iirofie lie: (bi) ithe formatting of the icitrof ichu'e tieliver bh Itpriiia r antd a liertaive t raeck
iiioidillts it) ani in te'grale e'i n tlti -ira k" 'modutle, aci (c) th li'ust' cf ioie i f) Itlesl ing anld test

i-tnt rid. A 1erinar,. conIs idetra tin was thei illvest iga tiote of ceiuem tir outpiii in itroficie (C:4) l
1,,h telteg) as a ittats eef a iuteorinhg. revisinIg. ancd miianItagingt illsi ruct itna I m ia a ls % ~irot tiche

Ssivi s o as detsignedl. uiilizing ei'ist intg IIIS ctomtei'r re'sou reis. w h ich sat isfied adiniitrai i as
we'las IttIroilona I re'qiireeti' s. fThe sN st e is icalled ( fie' dia I- fiie Conti Ve'; a iid p roevides a %ea% teo
si'eparate It'e irotl Octii oitf l the NIm pout' l of anI inlst rite-t itnal inmutdile fromi tile hirteti tn of tihe

grapelics teetiiiitetl . comiing i thIt woe 1 ps of' i iiforncat itil at the linIt of ilse'- he it it-rfi-lie-

re'-aer. ii I s (I' vi'lojme lI be rinIigs tI lie uxo'r (of CON toXl Itoee'a r (Ii reet I nI ti bi pero eI incs (of' u~d at It ccg a iel(
rt'visilig inistrucetionlal icat'rials while gaining tile fltsibieih Itte-tssar\ tee piroidue' graphiics

conce-ipt it vol vis I seo iraniispa renie ts (onIei with ii i' i an ithle ot her withI g rapicis) %hIiicht a ri' projec t'd
scetitaltanveeesls%

Applications we're then de've'lope'd in whichl specific AIS lessons we're formatted for niul-track.
color inte'nsive presenttation on microtfichte. In addition, block t'sts were produe'd also tusing COM
production techniques. lassrooem trials were eonducted anti the microfiche sv stt'ms were evaltuated.

The Dual-Fie'he concept charts a path that promises tleic' a coest-efftective alte'rnative to existing .- IS
instructional media arid promtises the additional be'nie'it of routine update and revision of
instructional modules that combinte text and graphit's. (48 peages)

7 Pierce, B.J.. De Maio. J., Eddowes. E.E., & Yates, D. Airborne performance measurement
methodology application and validation: F-4 pop-up training evaluation. AFHRL-TR-79-7.
AD-A072 611, Williams AFB. AZ: Flying Training Division, June 1979. Project 1123, NTIS, A
mnethiodoloegy was dt'velope'd lee e'valiiatt pilot pe'rformance ten the pop-uip weapon deliver.
Instructtor piloet ratings wt're' useil te) measure pe'rformanice tin the critic-al stages tef the manetuve'r.
Validity tof the mtethodoelogy was asse'ssed using 21 pilots assigned to an F-1 training squadron.
Results indicate that instruitor pilot ratings of ilidividilal stages of the delivery ooieId a reliable index
oef the qtialiti cef pe'rformance tn the nmane'uver. The individual stage performance ratings identified

A-&- 711r fft



flit- profit lent-N levels at tai ned onl certai n fliniig skill are-as critical to is'sion readiness. This
in formation eniablletd aii e aiinat ion of ft-e relatitonsi p between pilot learninog anud t rain iiig
pirogrami tdesignl. (20) pages)

8 ThomsonlI. D.C.. & Coodl. K. Th~reet set% oif task factor beiichmark scales for traiuiihig pritriti
anali sis. \ WIH I.-i'll- 7 1)-8. A -A072 t65. Brooks AF11,I TV: Occupalion mid Nlalipower
Res'earchl lDiisiooi. %la% 1979. Project 773t. NTIS. 'I'lie Ovttipatitn and lotanimto i~ te-wartlt
Pii -ion l ifiv \ir Fint' Hunri liv-toirtt's laitraltor% has etabl~iished't tial task iraiiig pioriltN i.

it Imiitiou lot task fetter, antd that. i ti it a-iwceiahi. iralininig 1 riorit, ratings It le dtiplitaiith
i 1.tle'~i~ii~I frotei iask. (aetter ratings. Hie'aimse thiest' ratings ar' miasuro- i it thiffir'i stale for

Vilich sp1it a\.i fill- Iniuie olp c t t Iteueeg tante ht geuit'raII' esii-slie andI aippit. To oeritlilit. li
Igiliiatgtoi. it wivlot ell-eihimark vtalvs. %%a- dtlt -lope-d ler tOle iiia-lirei~iii' task latitir. igaioi
eteniiiieel lraot- tet re-ltrei-vce. Ilis rtceert 1ere-iii th- tleite it'ni lof t' 'iitotiiark mealt'- Itr

11-4 tit il- I III a1 -i 1iii f je t a i i i I 1 i i itaI l it itt#it- re-tiiire i ii-i i I. It I hIto rt'euort- ts thee II

kithe:iieelo lot il, here. cil oiel leitem he tar il. ale.- ( eelet ii. a / tItrm KEtI Itti . antI

% ih Ole triadhIlia Io re-kic me-e it. tt agve-

Lainiriltin. !.E. A Boerman. U.(C. Peer raling research: Aninotated biblitography. AFIIRL-TII-
79-9). AD)-A0171 M0. Brooks AIR. r\: Personnel Research D~ivision, June 1979. Project 7719.
Cotract F336 I 5-711-(:-01111I. Iersteiuiel Detcisioiis Research Institute. NTIS. This report is aii

ati n itaw let l iiiI gralehn tof lt r rat inig re'sea rch. I'trson nel. inodust rial. aid sotial r~ thologi
jon ma Is ao;d etcimi a re-pot urs t rt' rev it'ovIs to idt0ili f stundies e 1111 o~iiig peet*r ratinigs. anmd
a iilt t it e tf el tst, totdie-s %e tre p repiared.tiInte or view . felitiost ilott'wort Iiv find jogs from tbis

hietratiir arvin'te Itllousing:

I1I Peer ratigs til pt'rstua lit trail, eons isltvl Iv it'It1 si miIa r factotr sIitrutrs. suggesting t hat I lie-
tliinsitenaliti tof thtewt rat ing iug rt'flttc raters' vounnutnh i held btelitef about 1it'rstiiaiaIt

2. litter rat infgs I lt I lsh htig h iii terratIcr agrteement1. es pttia Ik %hlen ite stahi it (of fil-,#-
rat irigs is e',iiha litet I)% galthering e iaIuma lii u frtom nianall iver s.

3. Pee r ratings tifteo ciorrelIatte on)il\ mtidtra t'. itih ratings frtim othter souirtces (te.g.. supettrvistirs).
1'restiiablI. suchi d isagrt't' iti s inl rati ugN a rise hecatilst memb ers tof di ffertent organ izat ional It'vt' s
htas t' tI iffit're' it pe'rspctivtes ten io hatI it taktes Ito pterftrm efftecti ve I\. ani thbest' group It I I lo jei
di ffterent sa mlIts oif ra tt' pi er ia rice- rela tet bt'ha Iior.

I. 1I#-#,r ra Iinrgs oienu pro v itde good pretIittioiis e f subhse~tntI pt'rftirni li ll I rai iii ng or oii jtibs.
lii rt'suilt has hit't' lmtst itinsislenth iiltaiiwt ire militar'. seIlings. buhive ptr rati i l iii hdlikst i
havet also prteveoi leo be gootdt intlict ors tof fii Inri pterftormane Sit'Muth suctesses haye t' it'' att ribuiiIted

ti iitvrs- conipa ra Ii vtI good tpphiltcr il. I ti obst' v t ratc be' itha vioir rt'e'v anlt to assess intg

1,erhe mcinllt Iffe'e ilVi hss. (to1 page's)

14) liendrix. W.II.. & tialvt'rsiin. N'.1. Situationial factor idlentificaiti iii Air Fotrce torganiizatitons.
AF11IIIL-TR-79- 10. AI)-A008 823. Brtooks AFB. TV: Occupatitin and Manpower Rtesearche
D~ivisioin. May 1979. Projet't 2:11:. NTIS. Rtesearch disttissttl inl Ihis rteort ftetiise ort I fatct ti
arialooz.ing fle-Jo Itiimeller of flit,' Org iza itmal I ssessme il Pac kage (M ~I') tti iso lalte flit' factoers
.is"Wtialedt %i4 it i managt'r's -im at itial t-iisirtinvmlte \ine facltors %etre e~tratct't ai ertttgtniallI
rotalted i simpi~le struitie. Fach factirs iltl'rlal eeensisle'nt' ine's imjiiltd. The tItililI of the
Jbl lnstiloiir ala organizatiiual thiagioteit instreilt is disitussetl. (20) Ieagt's)



I I Mullins. (AJ.. Eark's. J.A.. &Wilbourit. J.M.. Personnel rating e'ffectiveniess as a funcetioni of

number of rating statements. AFIII-TR-79- II. AD)-A069 1.30. Brooks AF B. TX:~ P~ersonniiel
Research ijvsionm Ma ' 1979. P~ro ject 2313. NiIS. IPre'~loou ~%ork it onfl i' rmoiniil rating
statei'inits iea~ e iinaii-si'rid flt- qulestimi of %%iimtiiir there i5 an%~ all vanage ill iusing -*vral
*'i~ai'tlr* rating -tateiiieiit m'er thle u-c of a -i ngle .iateliii. , lis a it niid% ill the cinnparat i% l

titiliti% 4of' svts of rating -tateilietits %arn lg ini iiiiinbm'r (of' ,Iatiinelits per set. u-lung aii e\teriial

A great deal of research effort has been expendedl in anl e'ffort to find 'Iest" factors for collecting
rating data. Most of this research has concentrated 1)11 inte'rnal psyl'hoinetric characteristic's of the
rating data. such as mneans, standard deviations, and reliabiility coefficienits. A lien internal
psyc'homfetric considerat ions c'onst itut fit(th sole- criterion. soine smnail advantage is frequently foundii
for one kind of rating statements over another. When external criteria for evaluating "'goodness" of
rating sets are applied, there are usually no differences foundt among sets. Indeed, there have beenl
some indications that raters general! v may 0 ot bel able14 to evaluta te ratve el' m tore titan one11 general
quality of overall excellence atid that collecting several *'factor' ratings ma,. be little itore thtan tiim'
wasted.

The subjects for this study were 132 students at flit-' NCOA academy\ at I ackland AFBI. Tlhree'
treatmient conditions were appl)iied. Of fit-ll I32 subijcts. 1,were req uired to rate t liir pe'ers iii thiei r
15-man study groups onl 20 rating factors. Another 44 subjects rated their peelrs onl 10 factors. whichi
were a subset of thle 20~ factors iisld hite first gronp. Still aniother B3 subjects rated their peers on a
subset of only five rating factotrs. F'rom tile- ratings. prof ies were developed for each subij ect
indicating how that individual had been ratedt byv a pee'~r group. These p)rofile's. with i)i 1dlent ifyi ng
informat ion oin them. we're hane outi'l (it t) t he groiup meimbe rs. who1 we're re'qired to ide nti fy themtit.

A record was kept of all c'orreclt idelntificat ions. Analyses of variance we're done to seel if t here were
any significant differe'nces among tile, thlreel groups. Ini addition. c'orre'lation 'oe'fficie'nts were
Com puited hbet ween fte varioits si't o (f rating st al'iiints and a citerion oif (lass st anrd ing u pon
graduation. to seel whether 20 statements pre'dicted this c'rite'rioni better than 10 arnd whether 10
statements we're mor' p)redic'tive' thlan five'.

The analysis of variance portion (If till study produceld no significant diffe're'nc'es aioig the group~s.
rhl' multiple linear regre'ssiont analyses indicated that. whe(n only two of flte statements were used as
predictors. addition lof the o~thelr 18 to the pred(ictor pool genierated no useful additional pre'diction.
The results of this study inldicate that a very small set of rating factors (e.g.. two in this study)
producel information about a ratee which c'anniot bel improved by the additioni of many more factor
statemients. (18 page's)

12 Montgome'ry. .D~I.. A Judd. W. A. Conipuutir-assisted inst rucltion ill flte cotexlt o~f the advaniced
aistrucetional system: Authoring support software. AFIIRL-TR-79-12, AO.A081 (171. ILowri
AFB.C(A: Technical Training Division, December 1979. Project 1l21. Contract F33615-784(:
0022. McDonnell Douglas Astrotlautics (.oipanv -St. Louis. NTIS. This re'port di'tails in'
de'signi. delvllopment anid imiplemen'ltation of comuite~ilr software to stilIiort th ii' oAt-iffq'ct iv.'
p~roducllt ionl lof Compu jlte'r- Ass istlld Inst rttion (C %0I witin iit- ion ti' t of thi' \d vailcd lii troclt iona I
S~ 5t4'ii (AIS) located at Lowry AVB. Ti i repoIlrt suppilemen ti s the4 coipii ti'r miianiage'd ir rc
techicial traitlitg that is ctirrei'ily nippont ed bi A IS. giving fltil A~i r F'orcel ait ul f untition C omipulteir
Based Inlitruliloti s i st en. T'he interact v' Alli i ng Editor. Presi' ula tion P~rogramii. P a ia
0:)1 lect ion antd D at a P~rint soft wa ri' 'omponen11lts of ifte (Xi sysl'tii are' deit ailed. Tihl Ed itor
-iinpI ifies tilt' auithlri ng task bN (a) e' itin ta tiing tihl need'l for tlil' auiithor tIli tisi' a coolputi'r Ia nguage'.
Nh St it ii rintg till' task. (c) proid intg comiiipuitelr a ided'l in ittl. a til (d) ve II'lsivi' format tintg an~d
'd itintg ca pablilit ies. '('il' soft wari' aliso prmvides cniii fi mta and u1incondit ionalI bra nchlin g (hi c an liv
.pviifil'l frionit hli'- Elitlr. 0)l pages

8



113 C iveini ii Fi .. I. A-6plollics 11i II il , ii If trailii g: Itchat iv~*e fleeth 'e ess oif 08831 simlal or an
ct ial equgipinii - lest mid evaumtiomi jiliii. AF111111 [-TH- 79-13, ADI-077 :11-2. IAIWFI, AFBI. CO :
leelmicLal Traiiig lDi'isionm. Oclober 1979. Project 2:11, Cootrinel F330i 5-78-C-00118.
t *i.crsit,. of Diti'.r. NTIS. I iiri'I.% there are ini~iilhiii empijirical data t4 a.-i.I iiforiei

ti--i. i~iatii plait cmiini Iit iluti - il dir 32i0\ Iraiiniiig liviu. liii iijviIi. iii tii lau are Iio

41llill iIliiilitalhi. aind t1 ilifltitie d ta1i li'r ittiunfiarahIM-1 v uliig limn ilaitor and1( aclna1  
le-I

tlii'1-(if) atitiudiial atnteiljinti anti (ci.ii)~ jnci field 1 uiriiiPruiaiii. Gt-benefit scenariw

I I lDoIrmiolii .... llt(Ioinlis. 1.1. a Jludud. A . . Orjtiilaiuii/timle llamiagemiuel skill traitliing

Icssto l: D'ewloimlilt and cipaluonh. %FIIIIL-'FI- 79-i1 1. Ai)-A011 020). Itiwr.% AF111. C1O:
I'elmical Irailiihug Di~jisii. ltjl% 1979. I'rojtjI 1121i. Cotinract MDIA-9413-77-01 11i.

p11i ji-I ;I e -I i -i id 11.11- - i g ' I- Iiff- i iif IIii1 i 'da I tit i f I i , I I Iv iriii a%01 ivi in ) 1 i i it tIn i i lit-- i44

u In If It'l 1it n il In' Lp iii it v i n~ i 01.11 d i - i I l-t uif, ul I )l i it 4 it' I lilt i i c igiiiiire I )i) i i I i I ir

learIiiin and it11 11 iii iid c ti f pll git. tra kil,, rllna If1,ai--m cll l t iv ng(4110,

,rfjilI , Ili if -1 llt a Iif ifg vif I n it m e i i fI h i I i fi ii- I' it i I (ifi i I 1 I i Ilt jind e i l fi l 1* 11 Ic

I i ti rron ill 1..f I~hli- \ 'I I- on \41 .. II(e 1cjuu - I) rti * I iIm rv .11 . IS (ht'.% di al .l. Ai fla li~ iItt itIIIg-

(uitit tick induex pLiidat~ionl. \FIIIi.- Ri-79- 15. Al)-A071 033i~. \N iiliaiiis AF11. A~Z: FI..ing
Tranihitlg lDi' isimi. luimit 1979. I'riujec 1 123. ionlrati F3 1001 -77-A-01 170. N oughtI

'I iT Vd Iiili litrl (01i ~ 1114 It l( iu(.t llm ai olbl iIIalr.S h- c l IIII& m td n

ri-Ij i Ilitfil Ii j-1i II 11;11 1n t f- q r i w 4 v i Iflt14 SI (- rc i, i -4 cl(j A il 4-ifIt)r v

1.11 agelivil pe l'ofIllaill .- il Il '' I 4 .s 1ta n n r g a .S a lle l\ d r e



16 Mct'arlanet. T., Kanztor. J.E.. a- Cujtmt. N. tCre'lates ofcce'S~issful othel-jobl Pterformnance in

the Securit% Police (Air Force Specialty Code 81IXXX) carcer field. AFIIBL-TIR-79- 16. AD-
A072 467. Brooks AFB. TX: Personntel Rlesearchm livisict. Junte 1979. Project 7719. NTIS. '

Se'iurit% Ie~i I a tie rN. t aptptiug pre - ra iii iig leittgra piit-/tieit ograit iti facto~rs au i et-t-wIa ili ig jt ci
.'x e'ri.eut. fac'tors. i%& a( ctii iii stecrt'd in tilt- field to 3.1I71 Sce cmri% Po tlitce (81 \\\ ) ptwrsomiel. Jolb
petrformtace ratiuig., %sre i ettat'tiI collected ont thest'e pe'rsonnelc troit their first-Ii ie
secperi isor . 1*sicg ctttciile linear rt'grc'siott anal ,es it %%s fountcd that 21 pre-raiitmig faclttr. %erte

igi %ificacctI% rel'ated it) jolt putrttcrmiacee. It %a' 1ete iiet lot taiegerizc' thtese spetifict ilemst ji foutr

micatr arva.s: age,. at tttitclt' toc~arti pare'ue and foermier le'achier,. ainil' socitccontttini it latu'. and
aieect 0'teiuliul' esullfs e Fro ithe jitist-t rai iting jobi t'x;,erieiice factor-. 13

sigi icitti tvtrrelatt. tof jobi ;cerfteriiiaice wetre fttiitt 1%hIitli couit also e groupted't iut i ftuc cr
att it catical atreast: itoiardi sctpetr~lttr-. tilt-' ir Fcet itn genecral. tctvirotliitc'la factor,. anti tic-

%otrkcr-. I rte'-ajtliital itc of tlie''t rt'stmtt im cated rt'astinaiee gt'ceralizaiiit%. The ptetutial

c'ffe'tt' of ltaltipuiati icg themt variable' thIrocughli .c'Icio tct.ta .'.ificalici.a itit ilauagelc'c arte

17 Woodruff. RILK Effects of varying visual display characteristics of the T-UG. a T-37 flightt simulator.
AFIIRL-TR-79-17. AD-A071 410. Williams AMB AZ: Flying Training Division. June 1979. Project
1123. NTIS. Twit expterimnents were conducted using the ''-I'. a T-37 flight simulator, ito inve~stigate'
the benefit to simiulation of visual displays which htave color or are collimtatted. Thtirty -two Air Forte
undtergraduate pilots tearned approach1 and landintg iii thet 'T-(; utsing t'ither btlack and whtite or
colored imagery. Thtirty-e'ight intstruc'tor pilots performed approachi and landinig with visual displays
that had t'othittatioit or re'dutced tolliiation. No statistically significantt diffe'rteices wert' found it

either experiumt'nt. Powt'r analysis shtows that each of the.e' expt'rimnents wouitd have detc'te'd a
practically signific'ant dlifferenc(e. if oit* existed. with a pirobeability of more thtant.5 There art' no

psvehoph~ysical reasons to uise- t'ither color or collimation. User acceptace is antothttr thing. andt if

(*')]or and t'ollicnution improve acce'ptance. they shtould bet used. (18 pages)

18 Seevers. J.A.. & Makinnex'. R.L. Simulator for air-to-air combat motion system inlcstigatin.
AFIIBL-TII-79-18, AD-A072 612. Wiflans AFB. AZ: Flying Training Divisiont. July 1979.
Project 1123. INTIS. This intvestigatioit -as eteuduttetIi t) evaluate tilt' Simulator fotr Air- te-A ir
( onlbat (SAAC) inotion systetit rtspoitse tc known iitput signmals. to obst'rvt' platfttrin niOVt'itentS. tt)

mettas ure' l'g ex tensiont velocitit's anrd accv'i at iotts. a nd to establIisht de'lay lags through theilt- ' sei

tlectroicts antd hiydrauilics. Signal voltagt's a re -estabiisheti lt'vels wtert' intputt by a signal gc'nt'rator

at tilt analog- to-digital 'onvt'rter simunitlat inlg pilot's cttrol stit'k move'me'nts. Rlesul t ing plat formt
mttemeent was rec'ordedt onl strip chart ret'order cit'astirintg ac'ele'rations and final positio~n ing frm
six lineia r anrd anugulJar at'teteroinirrs mtou itc'd be'neathI thet mti on plat formi. Se'vt'ral not it'table'
factors were rt'va itd that ton tri butt' to tilt' statuis of tile' inot ion plat fortit bei ng ltess t hani
re'pre'st'ntat ivt' of imotion tof tht' aircra ft. First. th iii'nt ion pla tfortm lags tilie iuipitt item tan byi t a
notit'eable amttount. 'iThe platform's mtotion is about a muicltiplt' st't tf axt's rather than a siltgit' axis as
the tcomtmanti would diirieit. Alsot. bet'cause of physic'al constrainuts oni tilt- size of tilt, systemn. tilt

miagn it ude' anti dev iat ion of the moittioin art'e limitcI'd. A foutrth Itmiajor problemcc is that wlten tih'

t'xt'ursioni is ntear tht' mtaxi mum i al lowabtle. the mition is stoppt'd too a brumptlyv. an ittithtis stotpping is

rt'adily perceiivedl fli the pilot Wtiet washout prolemii). (22 page's)

19 Condotn. (;.F.M.. Amtis. L..I.. lt'it'ns-sx. J.lI.. Sltriver. E.t.. & Seeimant, h.E. Flight simulator

mtaintenancet'i trainintg: Ptote~ntial use t(if state'-of-the-art simulation te'chniques. AF1IRLI-TR-79-

19, AI)-A072 V78. ILowr% AFB. CA): Technical Trainitng D~ivisioun. Jutne 1979. Ptroject 2361i.



( iotract 1"336 13-77-( -0(438. Kiuatou. I itiirpiraited. NTIS. A -mu'.% '.'.a- tatertakiti lo vi aluie
tIhe politial auaplii'ation~ (if' slati-'-ltie-ari siitttuatioi tii'ltmlo Ito Ili area ol' muaiiiteutm'.
tra iig. -li %eiile ol'f h iii-tuit. %%a- the 31M ca reer fieldi. %it h -s conm'eried %iti ilec

ntaiwitm'tati. ii digitatl fligiut i itatlator-. %i analb sis ita- performeid on the I~p (i*of mittl leiiatie

iak.pvc'al l% I roaile.Iooaiitg lask-. liirl'irttti It'. te'Iiiiatt, in ft, fieldi. %o, auial% is %%a- ,also
diitie oil l It-tclillical v''ilool IraiioIg hinr Ilis carver field. Iwto to-iltli'dl school cou~rses %tere tie
luo-i of, sauui ligitai IFlightm Siiti~tlwonr Speciialt1 (311 \ 0) a id I igilal Naiplimii/aim' Iraillilag
I lIt-% ice, Spemalt (311WVa. Thei re-tilt- ii tliet a tal%. is aid traittiiig attal% l AI 'ere ti,e-tlil iii

stnlN it) udeterinte le I% Iles ol1 sitlilatioti traittig almoirmacite tiat %tuilt li to-I os iiiiile iw

lltm~oritt liii' a,,e.-d trItttgi~I.Itraiaittg 'mtiei,'.eeti'.loege l a~ulqiartl Iiil

maf' tttaitttenam-i' skills and11 kima'u.ledgi'- r,'tjtired lit tie :ill \\ carver field. \ir Forc'ee 1aer-ointtel tieit
-electi'i Imo oii lite~e Iraillitag velaepis l~ot lrit-lahlot ontoe irot ilettv i'' v'liomtew -peeifiiatein-
(56 paagev

201 Mc( omsaia.. IL.. I).,re'ul n, . J. I.. & Judd. N. A. ( Hi lIer-mia ged islrucit i:

IDe'elopmntut and cmalualiin oft si utitiw skill motidules Ia rediuce trainig ltle. AFII RL.-'Ill-79-
2(4. AI)-A(7 t 0421. Louwr. AF11. (C): TIechtnical Traiiiing D)iv.isioan. August 1979. P'roject 1121.
Conautract MD1A-903-77-0O I I. Mcelomi ell Doeuglas Astrounautics (.mapai' -SI Louis. NTIS. 'Te

dieclinvttt.tt and e alalimai of* flit- (NII Sitidewi Skills ltriajei't are describmed itit ihe cl'ille\I oil

tite %if- Force Wliaiimeli Iim-truiimtial S\,1-111i W S). i'The stlewi skill mtiiles de'.elaped %terv

dvl~igniii i shtort packages it e assigmted near then hegitiittig of' all\ itlilar. timital traittiig

Cilimr-e. low'm u % iicl icideui stratm'gles (oiiroct'e'iilire'. dial iotild cimittie Ito effect -tidieti bliam.iiir

Shiroitgliomit f lit, m'mitr- (e.g.. ileai miral sell itaitninl teimtiqtie.. Imllouiog at erie- iii' -11tid4-ti

tteo.l''. m metermititte1 thei cita'aitritilc plrolemslit studil'tt etteoiiitter on ia (All,.-tn .all

Orietttatiilion 4o CN1l/Ti'u ~ Mlatagemtett Lmessomn atmi Stud'. Skills Package %.'ere' tie mlaem anid
itttplettettteu. rThe Sttimh Skill, Pac kage itm-Itiledit sili-ratitig Sttihdet Stud'. Skill, Qtwiesimiaire

aunt hiour -huhN skills I-alittig ttmadules Mi thle area, (of' readhing cot~rimts mat. ti'ori/aiomt. te~t

al-mil vie.mlmed't mlitimit) okoe ill cotti'imciim %i ti the ,timd skills uhiktgttmmsii anid remedial mtairi~l. ,mtti

Io prio% mu' in,1ritmior- %Itl i baic sk iIlls iii I thir iii%.' iolt' as Ilmi itatot' oIi' -t tdvlit leating. FKma Itiat mmii

rvtiih It, iai O'll at (at) stiia titial Ii miii sam inigs calm ibe (inil it\m m a mmliii lio a omi fi ( AllI

mit'tm'ttat ott an imii , mm' tantageiniii I kill Ira iitg mmd it t a im mei'-hasei paroigre'ss target itg atami
i'eiiuaik \,wteit ii .. lil flit-' ort'ert of t' -t M perce'nt t'uiiimts in cuirsm' umtmletiott lilev): (hb)

m'imtt-t-tett -ttimii'itt ratmit'g limit. i'ci'tti'tmi andi perforlmtance'l gaints manlit- la'iiaied h\i'. iiiseo1,' mif li

-11141 -kill- itaterial- lfor -itdimi't iie'ttilhi4 as l'liimt It 1 artimtilat' stitti skill, area,: (in) li11.

Stii\ Skills Qotmstmimmaire %ias a re'liale andm \alimi imastirm ' atsttideti skills int Owq luitr sttimh skills

areas an r,'li,,l~l' dminiiiitiet stidmts pt'errittimg ,atifatm rllm %rtsp nteU

temchituial trainting itm' irnettttt'm anti (41) O l.srimitor O rlimttuii andh ''raitittng cmitritiulditi' (heli

im'iciii't reitediaimet of -timem sttd'. ,kill deic'imie'ncies andti itttprm'.e ittiimtuar lmi'm lilioatso minI t
( All rolem. Thiie re-tilt- ofi his mrie't iatal'.1 lem'riam'm int I\n sei''ism af' tis, mporl ti

lAI-itotit Repor1imtt Seimlmmi aiim41 a Smimettitlim I ata semclimmi. (1:1 pagis)

21 Hoomke. L.11.. IDe~co. P.J.. & Slatugialur. S.1.. Readaluilit'N iii Air Fonre jintbliaiiiis: A eritinrial
rei'erevited 'maltuaimi. %FI'II111.-i'l- 79-21. i. I)'At75 2:17. Livomr. AFBl. (C): Tech nical Traiaimig
Di imioti. Sepmluahmr I979. Irejmeci I1121. VTIS. ' li' tjmr umajm'i' mm initii sjtud'. %%;a toe
litm-tigai' then roiadamilii o iii a -1 mplt' mof \it' I'mnmm rm'gtlali ott uit hh hadl bmment ret'. ritlloi int
amimirmlti' miii at rime lt \ir Forei mirm'mtt in. e'-gliikitott m lter, ar diri'mt in umatmh ill Ilil ii'.\t,
Ifts, targetI ri-amitig grami' i'.i (1Hi of) iii hi'pvr~ietmtl %%ho %%i till list- flit r'gilaimti'..'lm T he iriulti al-m
pv(ifii 1. livi lo'itlm for m-ilittatiig 1(41., -Ilit- ir~t liari ofl ihis sttoh. lie 'mritir-'stmmmatid 144.

ilir #iamIt ri'gilammt mit- rei'imm'em I,. %ii' Farce I Ititiai IBi'mmiri'i' Iaimratar\ taf'I ti-intg liii'



(H( 0 : ST'Gmm irit. It %%.1s fcIiii tI fIiatI fetlr to I' I ie'- so elf wriIte-rs unierestIiilat d I I lit -RL I' I I Ieir

re'gclatioel 1)1 more thfail one grade Ie% el. Nonje cif fit-e writers was abile to jiriul iie a documIiieil %~ itih all

aC is estimated b .AI'liII. muichl bltim~ I I Ill grade. Wile (lte auijiice HI. 4f threv' fit-e se~el

fields was below4 lothi grade. 'The( mlain i ortion (of* f li t snih in~ llO-'if testinig the ctoiijrehieil-ilili1ilof

cVaCh r l to 1i its usraudience h% mvaea 44 fit-e 1I )ZE Ljrovedilire. I if this test iiig inll et Ieed c'en
fifili~~ ~ ~ ~ ~ w~r f tpsaetkn1ri lie, reglilatloll 14 as deleted. aiid te'rsmml el 14 ire asked to, fill ill f lit-

blaniks with their Itemt estimates tol the missing word.-. % criteritol eel' at CHW 1.11/K ten'(

'orlsf loll i ng ito a 75"l, score fi a. traditonial e'nllprc'llnsil l Iest w~as se ts a- te sl aitlar i r

aicequiate ccillfre'lisicn. Mecanl sc-ores iii three fii'itf were' clearl % imee criteriecil. aiicI flit- -ciore ill

one adifliiaf fielui %ias btordecrlinle. I sinig flit- termn literac% gill) to refer tOf ait iiatii oit fire at Oexi

olorillenl at an RG1.. 1(1(1 high le4)r its illiic rvad'rs. it 14a- fctiiic that lit all viasc' %,%hen there wa- 110)

sluch gali. ccelliflrcei'sictil 44 as ad(fe'lllte. III all I iest, ca-e',. hldtwe' er. audcien~ce 10l A. al-cc cItiiie

high. Iil three cil flt- fopur instantces 14er f irt alterac, gaicc did-i vcillpret'ilii -ecire'- 14ere t't4

criericu. lit all three (of' these cast'-. i. lma lowV (iteclmi, 9.2). (30 fiagi')

22 Kti~ffiii. J.. ticii. (.11.. Marc. C.Hi.. hiiii. :.hi., Slaughter, S.L. A ilikei. L.
)1ccral imeial ciisc'iuc'iecs cil' Iiturac'i gall. kiFiI R .-'Hl- 79-22. AD- AOU I 782. Imu14r% ,A I'l. CO:
Ic'ellijcal 'lrainiiig i ikimei. M'I1, 19110. I tricc' 1121. (Cemlrtri' i"331I5-77-11 AMi 18.
Avs'%tiluliic f'lctric $Crmpcralicil. NTlS. \ir- Icnc' lliagen- aiid -IllvncI -cr- clcifi fate

prctdcpeII- [I'1 41 1 r I IIg ii ifI l - I it-, it IlltllI I lii r IIIII i tII i II i 4 l.i fI

1,11-1il41I~ i 41 readin kilcl'vp -~ m l I lil fet'-ciliiie' f ilt-c'1% ( tl l- llitei l c lie'% .1 livc

Vjl ic I ll . cli I1 l rlea d -If), 44 l icc't'cccimlc aitic'. 11 i iiiic t cii f. l'Ilill iccI fic'

Ice41il l~r 11114 ileplit l aii i 'tlcif l v~v rea inggalc.'c e

iI(,-)ii 8 jcild Ill: Ifii Icici-r 1itic teale'ei lialt'nili- 44 rilleci ait ltlci galei c(ofI0. -2. itcii4 - 1. andt 4

oIdI'lt 111I 11.- 41i 3t0. 1t-)a tilit 60 mi lit t k'- gall ocl -2. (fct- c\a ccwcic. im-i'iiii that li'lt' mmiiat'rai %%Ir t hc'toi

"rait'dl. ' fiic'- t111 Iliii'd 11'-10'1i leailt if, aftihi oflie'11 -IIIijc-. \t aiiiticciai 4lcie'.lilcn1 cill'tt-l

glap' 4Hil' riead Ii t" lit- ll3. I _.t'~l ltandl c Of) ic Ilil 44 ccl i icc Iirfi' lit'ccl. it ir~r'Iici

.1t1ciic l 1%41 iI cI.- cI re'.cciiig 8tci 111~~i atid t0hu gnacic'. I tetltitil 44.1- ellcct't'l ficiti \it- Fcirce

ccl1 - #itl cci Iiliat'iaf i, il i"lifcIilci lc and c't /~4ij~ Itt he'.iig iiialc'iial" ceell-li'tf 4tf

ctlcitifia-age'- ;leiedci al c'eaitliliI glatic' i-%1 44 8. 111. 12. ande 1 1, %titih ctinieii

tilli, itiig'ihiftIi' tlecice I-1- fi illlitf'i-ti 4i' al-cc tIt'1t-arcedillif tit elc-ciiilc

Irc'fe'iccce lila-Iri'- Iicicae'im lll adi- iittdge'd liicr-gap 1 clliatriai- igtlifitalill.\ll de' Ice readit

.11141i ic'anc'c t11.c11iii' gail iA~l'il- iel \it'ic ttiiieitt~ei iit-leI',alaI /t'4i. tlt ri'-llil- 14c't

if- hid 1i c - : (it) 11ec'niictiiiilc'e eeci tie Saif-It \/Saliii itl fpa--age %%;I, -liitrntllialf\11 ietc't. (11) -lelijIe'cl-

%%l'il' Wilcnae rvad- ii aic ccecc' tciti iii'l 01-i1i1.1 iei lc 'ici c iti iacc'4tc c'.14i'

.rice C a-c If rcft t cif I c I 1, c -4 1 i to, I i ec it i it , eI II I II,- aI 1 , tcai cc I I i' I Iha4 I i -.4 111 111 gc ci i i I cI ait i t it i -

-tmail' ;i111't'1 ( ill l rc'ol.-ilicc ciiIle i 1111 1 c-rii cci'- gai li i -e ij'c'i-i etlt. I i -icelfe vcc vr i l 11i11

lOwe c'l'c lcgii -tftlialill . iglificiacct %41.. c-111.1f anti haIct tilli. faic-I 1%4i ''a-tl' 4 Ice.14 -elitjc'c

ciaite'r rathict Iluauf ;11Ill [h %ificaill'- 4,11 ey'\jit'iiicca illc'r-..

lice'. iciolimIl'.ig reciill'iitc-her flit- kir Icrc' vcrS' liccaci: (ail bict'icrc clajtd ili i-vc
iecefc',akec i fel cwite \iictcc cnlft'ial. lie- grtert' e'a-' Ill tt'.lifig. it mmiccle -ceiti t'lfiilit, c

f'l'ciiie'iii4 iti Ille'g.1i4e Iiitc ' \ gaii~ iileicitee' actl Poclo ie'rhiticcacce tci c'ffcrt. tic

I cItfn c' r % ro 'aef Iiit 1 ce I f -Ii t l I - -I Iceti ci I ce e o li re'-cl'ei at f110f111 lilt il.i- fil c i -Ift 11 l. %% 1'r.11 iccl I. he 'ce till o
Modt i trlc'rt'-t ilr' Iiclikef itc fee Itighic te i 4 Ic- %%h i ilciea-incg ie,ii ig Iilime' 44 IOiIl ci ll leecit ic a
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reliable ariid s ra igli forwa rt A al to I ilrease test colil e heiisioii . flit results of this si iidi inudicated
(fat thet le-arntig effit ieic% ::f this app roach is not ii igh. There fore. ini appl% ig this approach to
particular sit iia 10115. it i a %e ell to -iareflh l analoize whet her ft- gain ini compijreheinsioin is tirili
fliet, vt ra expienidituore of' reading timei.. (fi pages)

23 Purifov, G.R.. Jr.. & Bensomi. E.W. Maiitenancee training simulators design and acqluisitin:
Sunitiujry Of current procedures. AHII-TR-79-23. AD-A079 636. Lowry AFB. (C):
Technical Traiiig IDivision, Noveimber 1979. Project 2361. Conitract F3301 5-78-C-00119.
Applied Science Assoiate%, Inrcotrporated. NTIs. niis ieiia report is ft- first inl a series that
will exp ~lore thle problemns of iia i Iiei e ct training sli ntitat loll design alid ac(~ I itili. It is for11seI oln

fihet- vi st inig proced Iires followi~ed lit, i r Force persoline I in performni g Inlst ruct tionll S,,steilil
I e~icllipillit (1St)) anlalIses to dt line liainillanlce Ira ii g eqipmenli lt req itireilleils. an b%1 i
S~ stem iP rogram in(fflice (SIN)) Traiinig 14111ipmi il l ei qisit ion Maniagers ill attiillpl ish iiig Iraii g
etfliipliltit lproftivinel. Later reports ill this se~ries will strutlifie appropiriate ftiiictitiiial
specificat ion s for tleit- q cii sitioi (Of Illillit ii11 alt Ira iii iig simu11 a tors. wIll p rese il ha 11(1 ook. toI

guide ISlI analksis ill sCelect inig app jropiri ate tIi (ts (if' iii ian fi training eq tipm pnin iol in

designinig aiid docuimenting required miaimirtine Irauim iiig simuitlator chiaracteristics anid featujres.

ad ( to gii ide SHI ) kefi isi tit n MIaniager, ill prepa rinig P rim il h emi Spt'cifita tonis.

III this repotrt bitt fi t- ie mi ad SIN) procedutres are described as flit,\ are, ifrreitl' a"ilt ilislied.
Bele~ alit dctitieittii is cited alid a ctiiipriliesii biilliograph\i is itiithited. For eachof thle tiw i
sets tof jirticellrvs. at geiitral deciisimii modetll is ;iresetoet ;Is a reference. andt geiieral jirtoblviii areas

which~ app~ear to be degradig fit-e tilt iffiate (ti- fchltif (iitss ofI fiaitenate siilatfrs are,

discussed. (80 pages)

2 1, Mc<'lanuis. J.C. lAqfililneit coiiijarathilit% technlliqfies used dlurinig earl% s~steni designi. ,AFIII.-
TH-79-2 f, AD-A071 tf I. Wright-I'atterstin AIB. Oif: Advaifeed Systems ivisio~n. July 1979.
Project ASI)S. NTIS. \. simiipit aid act iirate procetss is nieetded ftor tornIia ,ri iig piropoised equfIi piiint

to1 Ceistifig opheratiotnal equipmeint ini ordier to) forei'ast thle resoutrces reqired to 511 ipiprt tflit, irtipom-d
ettplllili. NIai lilallct iliautiii er iiodeling iieeds sichi a process to predict miilptiwer. spares.

and~ stupport etjtiijiiiel of' iitil\ desigined mc apon s~ steilis.

osa first step tow~%ard tlt.veloping tflit- ineetded techiqupes for toil 1 arioig Old( atid ntew eqpiiiliellt . a
* si tsteliat it simI, was miade (of' flt- hirtsit state-tf-ic-lt-art. Curen literattr loas reiwcled.

p ersttiltl %hIo perfoirmi ttiiiparahiilit N anal~ sis were i llttniewed . aiit past comiplarabllit\ studies
wAere anial %zed. This effort hiiiiiigl t hat a di.stinctionl shoiiltd lit. iiade hoieeni flit broad toic oif

smd tI\ is thle li traill procetss iistl to esl iilalt resoufrce rt(1 firtllltlt ftir new~ tvqfipme~it uising flt-

plrocedutires if toilipara lilit\ ania s is tII fiiid tiperalioial eqiillleil whith is similar it) flit- piroposed

It alIso %is s fomti diit al im4 stallda rtdi zedl. reli abl piI1 rtocedutre ev i sts for jierfori rig toiiipa rahi lit.

At Idns itiieldinig ( tn pa rabliii analyIIsis. It is retomni iided that a t1 ta lit it at iit proted iri' lie
dtitlopet for tcomiparing netw t1qtliplitltli with eqtuipmlent ill tit- tperal ionut insentori. It is fturtlier
ret tiinitiotledtlha t a tia litiiike proctedutre bei dev eloped ftir com1thiit inig a ii adjufstlilt u fatotr

25 Natztupski. M.. Waag. Ys.L.. Weir, D).C., McFadden, R.W.. & McI~owell. E. Platftirmi motiomi
contributitnis to) simuilator t rainifig effec'tiveniess: Stud% III Interactioni ofmfltiiil with field-
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of-view. AFUI.-TR-79-25. AI)-A1178 126. Willianis AFB, AZ: Flying Training D)ivisioin.
Novenilkwr 1979. Projtect 1123. NTIS. The objective of this sitid% was it) determtine~ flit- effects of
platformi mot11ion cm-ti ng. %isita field of v'iew WON t ) . anrd t heir interactiton utpon learning ill f lit-
imulator anid as silisveqinll trait for of Ira i itg to Itle a ircra ft for biasic cointact im 1 tv.rs lin t1w 'I'

37 aircraft. % trait er-tilra iiig still]% desigit %a as et ili whtichi mt ite li pilot~ Mere in it allk
Ira itmed il flit- Au va ined Siidi at i r foir lPi lii Tra iiii iig (ASPI') anld sitistq lien t i ev alua ted onl their
first sortie iii flit- TI-37 airt raft. Each It t tde i reviv ed t ra iniiig utnder one (of four simut tla tor
con figutrations: (a) full plat formi molti on (six~ degrees of freedomi) . fit dl( )ON (300 h4rlorizotal Itli I!W
i ert na I): 00s full plt~Iform mtIlot ion. limiiit ed F( ) ( W8 Itt izoo tal bl 30* verticlI): (c) nto plat form
itlot in ft.ill F(N .~ an ii fd) fit pla tforitoit io . lii ted F( ) . for f lie- AS PT lret ra iii i ig phse sore~s
fromi f lit- a iiit iated perform aolce Ii easn ring ,sitvmi antd merail i lisitietor pilot rat inlgs were list-(

for anali sis. For flit- T-317 elali on sortits. tli t merall i ostrietor pilot rat i igs. as %%ell as
ifldiidluiall% rec orded fl ightI pa raiimeters. %ere a iiai zeti. Ultese data prov ided lii tiilthis iv~e 4-%ide itte

of di fferet iaI t rantsfer effects res tilting fromt lila tformt init oll ru1ting. size of dte %iial Fl' . oir

Iitci r ittteract ion. A5s i.tilt. thlese data pirov idte sipport for preious finrd ings tiat pilatIfortm itij liti
tite1iig does nth sigitificamli. enhiance tlite tranisfer of Iteariig for basic totitact tasks il f lit- T-37
atircra ft. It WitIld seemit t hat f lit- imtpactt of pe riphettral i sial cute., for iniitijal acqiisit jol ii ntt cri ticalI.
hi rI lernore. iti coni iictig ev ideome %sas foi nid iva t ing i iiereased tranis fer ti iig platform
Ilittiionl ill toiij inct iollu iilt a tta mow F(V )%istia I scene. Thle major imitpl ica tion fromii thewse fiord iligs is
that a fi 'utl- ha-n. litited FN imlttIa tor ctllfigurat imi provides, sirffjciet it tig for basit tcotttat

skills noritall tI.ra iniedl til iig I ntlt*rgradlate P'ilot Ira in ing. (3t page's)

26 Williams. R.J. Air Force Huliti Resources Labourattory Aiiual Report-Fiscal Year 19748.
AFIIII.-TR-79-26. AI)-A069 739. Broouks AFB, T'\: hecadquarters Air Force( Hlumn
Restiutrces Litlitratturi. MaN 1979. (Covers all A FIIIII. proujects.) NTIS. This report

10111 icrbv thle tirganizational struttr tf thet Air Ftirce liiitimati Reisources

I aittrattrN anti flit- fiiictioiis ofIt )visions and )lieratling Ltotationls. It liresiris f lit- tei'tliial
at~iei tttnt (if flit- alioraitirN ftir Fiscal )var 19)78. s Nnolsizes pirtmisiitg til-goirig research

projects. tlisciis~t. tflit- availall ii'dliiiial restitirtes. aitd lists, pulicationis anti] 1 ireseiilatlin It,.
I a rtra ttr% pitrs i l durtrinIIg F iscal I 'Vear I1978. (88 pagis)

27 Stilalid. D).. Voth. M.. & Naridra. 1P. Real-time feasihility for generation of nonulinilear textured
terraini. AF[II-TR-79-27. AI)-A095 0701. Williamvs AFB. AZ: Operations Trainiing D~ivisiont.
jlaviliarl 1981. Project 1958, Conltract F33615-77-C-0073. Honeywell. Systems an~d Research
Ce lier. NTIS. Tli stittl %~as contiittIed IniI Iloni w'l I for flt-e U r Forte Ilttit ani liesoirces
labitrattin ( UlI) iii oirder it) evartalt' and stud% af pooitrn al ftlew approiach for [it- silnilato i oiitf
6iisial aind m-sersr ilagier ftir \ir Foirce tralittlig apil~tttitsi. Ti s repoirt tltsirites Ithe ltardstare
iiiili-tiiii'ltat itt of a cutr iet-stirfai' mtitthod for coipitetttr imltage. gteiirat itil ((C l(if i't-tired
ti'rrai ii i mtager% . ( ;t'lti'lI ttutiienits amid tetails oti lie- aIgtiril lits are- iresetited. This is ftdhiietd b\if
tlisvitsjioi oif flit' hardiware' for at real-timite impt~leowma'liit of' Ithis tveliitiv.

lnvt tin' piatte'rns ita% Ilivit lt- mtappe~d to tltt'se siurfactes. Bilditdiigs tur miai-miadi' fealtirt's itiai% lit
dira wnt i i-i g 11)1 lrgola I suirfaces.

F'tis ittri 't a pprorach is tif inl rest biecause it miaN repfre'sent a mottre cost-effet'tt mt tethodi toi itttlude
mori' detail iii flie- simuttlatedi iltagr'rl . Cutrreli si stlils are tiistrainii it)fi t-e list- of straight ediges inl

flie- ri'prest'tt at joltf real -wirlti feat tires andii reqiuii re largi- i t tilirs oif edges, to di slla% comt p lex.
rr'giiIa r obl jet'Is siti ats tIvrra in. F' re'fort'. theit-iturvedl sitrface a pprouachi mia tie ltitstrat itt a ii

adv antages iser f lit- AIra igh ed gte it'tll 0 iet. 0I 1 I iagt's



28 King, G.F., & Askren, W.B. Human resources, logistics, and cost factors in weapon system
development: Demonstration in conceptual and validation phases of aircraft system
acquisition. AFHRL-TR-79-28(I), AD-A075 272. Wright-Patterson AFB, OH: Advanced
Systems Division, September 1979. Project 1959, Contract F33615-77-C-0016, Dynamics
Research Corporation. NTIS. A methodology, the coordinated human resource technology
(CHRT). was developed to quantify critical human resource, logistics, and cost factors throughout
aircraft acquisition. Knowledge of these factors helps influence the selection of a system and support
design approach. The factors quantified are manpower, training, technical documentation. and
system ownership costs. Reliability and maintainability, both of which directly affect the foregoing.
are also quantified. The CHRT methodology also implements an integrated approach to personnel.
training, and technical documentation, and operates from a single, evolving consolidated data base.

This report describes two parts of a three-part demonstration of CHRT application on an aircraft
acquisition program. lParts I and 2. respectively. use conceptual and validation (prototype) phase
data on avionics and landing gear systems of the Advanced Medium STOL' Transport (AMST). The
results are presented and c'.alualed for various design. personnel. training, and iechnical data
ahernatives. CIIRT is denoiistrated as an acquisition management tool which initiates ihe
development of detailed logistic and cost data early in acquisition and provides data source

ronlinuii throughout acquisition. Part 3 of the demonstration will use data projected for the AMST
minimum engieering development (MED) phase. This phase is similar to full-scale developnent.
(90 pages)

29 King, G.F., & Askren, W.B. Human resources, logistics, and cost factors in weapon system
development: Demonstration in conceptual and validation phases of aircraft system
acquisition - Appendix A. AFHRL-TR-79-28(II), AD-A075 209. Wright-Patterson AFB,
OH: Advanced Systems Division, September 1979. Project 1959, Contract F33615-77-C-0016,
Dynamics Research Corporation. NTIS. The Coordinated Human Resource Technology and the
Consolidated Data Base have been demonstrated in the conceptual and validation phase of weapon
system acquisition. The results of this demonstration are reported in AFHRL-TR-79-28(1). This
report (Volume 11) constitutes Appendix A to that demonstration report and provides additional
details of the demonstration. (116 pages)

30 Hendrix, W.H., Ward, J.H., Jr., Pina, M., Jr., & Haney, D.L. Pre-enlistment person-job match
system. AFHRL-TR-79-29, AD-A078 427. Brooks AFB, TX: Occupation and Manpower
Research Division, September 1979. Project 2077. NTIS. Research discussed in this report
involved the development of a computer-based assignment system which became operational Air
Force wide 1 November 1976. The Person-Job Match System was the computer algorithm which
matched potential recruits with available jobs. This algorithm, when operationally implemented.
became the assignment algorithm of the Air Force Advanced Personnel Data System's Procurement
Management Information System (APDS-PROMIS). This report presents the assignment concept.
methods of combining multiple objectives, the conceptual payoff equation, baseline performance
data, and future directions anticipated. (98 pages)

'Short takeoff and landing.
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31 Kraft. C.L.. Anderson, C.D.. & Elworth, C.L. Psychophysical criteria for visual simulation
systems. AFHRL-TR-79-30. AD-AO84 776. Williams AFB, AZ: Operations Training Division.
May 1984). Project 6114. Contract F33615-78-C-0012. Boeing Aerospace Company. NTIS. '1his
COntrart al effort studied a prioritized list of ps choph% sicl aspects oif visual i ii a ionl si lsn for
in ilit a r fl ight traIinii ng si ni ulators. 'rhe av a ilable' lit erait re, operational e~ perienvles of siin ator
(4)111 mla rids. cu rrenit resea rchi program ndata were a sse mbhledl. orga ii ized. rev iewed. eva I a ted aii d

summva ri zed to prov ide psycllopii sical v riteria for t he visuial di spla Is so bisvst em. Areas of

in vest iga ions to provide some of flt-e issi ng dat a. 0I 14 pages)

32 Hlendrix, ~'. & Halverson, V.B. Personnel and background differences in organizational

effectiveness. AFIIRL-TR.79-31. AD-A090 1012. Brooks AFB. TV: Manpower and Personnel
Division. September 1980. Project 2313. NTIS. Riesearch inivoked a series (of oilie-lial wtill (4(0o-

wa i an~al st-. of ra riance (A NON) A) to establish significant differeices bet 1 (eli r('sfaoonsi (iiiils

asso ia ted ith llackgrom id In forn at ion items froi n flte 4 rga iii za tioial k ssess neni I ackage (0 \ 1 ).

Sigificant mnain e'ffec(ts anid ite'ract ions resuilted ill tests for simpnjle inai ii effect- atl idliot -lloi

analNses to establish specific mnean fpairs %hich dliffere'd sigiiifica wit froom each (ither. I'ir cr1 tiria
w~hich sireryd as dependen4 lt variables inl the \ N0 \ V. Ae' (a) C;e neral I 0rga iii za t on il Cin aae. (Wi
Organizatial C oImintincatimlls ClIimate. (c) lob fRelated Satisfaction.i .an (d) l'erceei~Id

1roditi~ iti lie-c crite-ria weire' coll'cte'd 4 itih tint 0\P. will %ere fiourirtihogotial factor- ('\tract('(

diiinMg a fire'iils swti \ fv of'i it- igllificall diff'remn'4-s ioi ierv that. m trall. tllo-v io

%w4ri' inl an organization Ililro' thani 30 imouths nc(ri'd higheir on flte criteria than ldid (oilier griilij- (if'

ildidials. Siieriislir. oif larger lillilb(rs ofI fi('0fll4 ako' silired hiigheir Ilumo did other groups ofi

imii ititiai-. \ stiliE'r% i-or Ow)1 usedl lork groupif lii'etiiig- to se't goals and 511144 vprolollois re-illelh iII

his llork('rs be'iiig iiiore satisfiedl .amd pelreek'ilord iric(tkiltl andl flte (rgallizaiioiils cinati' to) 14.

better. Ckivlians repdoed iiigiiir jobf relatid satisfactiol thaii dfidl offhi(r mlid airine'ui. \irtileii

fi('rci'iked %olrk grooupl produci'ti i to lie l014(r thaii dfidl office'rs anid cii ilialls. (9ltipages)

33 Rueter. F.H.. Hillmuan. H.G.. & Bell. 1.11. D~esign oif a national skills miarket miodelI for Air

Fo4rce4 e'nliste'd po-ronl AF1lf4f-TH-79-32. AI)-A1175 273. Brooks AFB. TVX (lecupitfion ant1

Nlanpo14er Researchi Division. 'septcniinr 19)79. Project 2:11:. (ontract F33 1.5- 78.4:41029.

C0NS Al) Research (;lrfiorationl. NTIS. This Itt'ctal repiori dociin'iis 0w. detailed

-;,eifiatioi- h4'elo;ii'( ill this stink de~scribinig feasile utolm- a11ailalile fo)r hh-igimig all

liinodt'mvninig flt-~ \atial Skill, Market Mhid'l -ani viltricall\ liasi'd fori'castiiig mioihil iill

ftir labor. El'.'q'ntall . tile mode1I4l Ilrirllatt'( iii (lii- stulli (wisisis of ilirti' lidic aiialltic t- iptooiewt

%hiici(. inl comiiiatittll. lrotici4 (lt'taile'( lfirl'iass oIf waitnmial labor llarkoIt coodlil-. alll g'eraIit
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oIr inore arna I iie eh(lit w t %ichi address (list inct asp;ects oif i he gt'eneralI issue e ~aminned ili till'

anial IItic' ((llll polln Ill all. ilille a ia I It ic ll-'llleli ts a rt' i 11(1 tded ii tit' modu( liar design oif' flit- ((lode I

'rue re'polrt dfescriblits the fullions 111 toi he pe'rformeid Iby each it it- anal tic lollipone((is a 1(1

accompli i shI its finci bs. Recoll ei'1(1 at lills for fltill fl'velineti('i andil imlii'ItatillI of t i' mo1 del

art, prese'nited alIso). IDet a iled suil ort i ig itl trila tion is pIroy ided( ill appilli'(1ies. 0180 pwagi.

3.1t Kalisch. S.J.. Jr. C:omputerized inlstructionlal adaptive testing moldel: Formulation amid
validation. AFHRL.TrR-79-33. AD-A0l I 855. Lowrv A FB. CO: Technical Training D)ivision.
Feliruark 19801. Project 2313. C:ontract F33615-774-:-0071. Chontrhil 1)ata Education (:omfalt%.
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NTIS. The study included a formulation of eight versions of an adaptive testing model and
computer simulations used to compare the accuracy and efficiency of the versions to each other and
to ,onventional testing modes. The adaptive testing model was designed to be applicable to the
needs and problems incurred in assessing mastery/non-mastery of instructional objectives by
trainees. The overall purpose was to design a testing model that could provide greater accuracy in
mastery/non-mastery classifications with fewer test items than are presented with conventional
tests. The study included two phases of computer-simulated tests of the models. The first phase
employed Monte Carlo simulations: the second used existing data obtained from trainees in a
Weapons Mechanics training course. The results of the first phase showed that one of the versions
was superior in accuracy to a conventional testing procedure. Although the other versions provided
the same accuracy as the conventional mode. selection of other error parameters would probably be
able to increase the accuracy of the adaptive testing versions. All the adaptive versions required
significantly fewer items to make mastery/non-mastery decisions. In the second phase. two of the
adaptive versions were selected for comparison using data front actual trainees. The results showed
the adaptive testing models could provide the same decisions as are made now by the Air Force in
the Weapons Mechanics course, except that on the average 75 percent fewer test items would be
needed. It was concluded that the adaptive testing model could be used to substantially reduce
testing time and maintain the present level of accuracy in decision making. not only in Weapons
Mechanics but also in other courses requiring the same types of decisions. (10 pages)

35 Thomas, E.L., & Hankins, R.J. Use of human resources data in weapon system design:
Identification of data/data systems and related technology. AFHRL-TR-79-36. AD-A080 598.
Wright-Patterson AFB, OH: Advanced Systems Division, January 1980. Project 1124,
Contract F33615-78-C-0010, Clemson University. NTIS. The objective of this Study is to
establish criteria for development of a Unified Data Base of human resources information for use in
system design. Existing data. data systems, and technology related to the tise of human resource
factors in weapon system design are identified and briefly discussed. Topics discussed include
Maintenance Data Collection System. Maintenance Cost System. Human Resources Technology. Life
Cycle Costing. Air Force Logistic Command Data Systems. Parametric Estimating Relationships. and
data systems other than Air Force. (134 pages)

36 (ray. T.H. Boom operator part-task trainer: Test and evaluation of the transfer of training.
AFHRL-TR-79-37, AD-A079 796. Williams AFB, AZ: Flying Training Division, October
1979. Project 1123. NTIS. The report presents the rationale, methodology and results of a study of
the training capabilities of the Boom Operator Part-Task Trainer (BOPPT). an air refueling
simulator. The study was performed as part of an Air Force Initial Operational Test and Evaluation
(IOT&E) of the device. Actually, three transfer of training sub-studies wer,, conducted

simuilaneouslk: the first with undergra(tuate boom operators in the Combat Crew Training
Squadron ((C(:TS) phase of instruction: the second with instructor hoom operators in the Central
Flight Instructor (Gurse (CFI(: and the third with highly experienced boom operators who were
maintaining essential skills.

In the CCTS application, it was found that all student groups trained in the BOPTT required
significantly fewer air refueling attempts (50 versus 71) to reach proficiency in KC-135A air
refueling skills than did conventionally trained students. In boom operations. procedures. and
communications, the BOPTT trained students were equal or superior to the students in the standard
syllabus. Also. proper utilization of the BOPTT could avoid over one million dollars in training costs
per year.
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skilled bomii opjeratirs. (701 pae

37 BaileN. J.S., A- Hugh~es. R.G. Applied behavior aiahsis in Miing training research. 1'iHiIl-
79-38. AD1-A01 750. W illiams AFB,. AZ: Fh jng Trainaing D~ivision, Jaiman 1984). Project
1 123. NTiS. Researili dillpwilqit Iieriiig flieiir% jilr fltil as 501 %iar, lia~oo led 111t ,rinip~lv-
of* ielia% ioir vibiic him- lieeii -11(1% it inl inniiiieralile aplieid settiligs 1) lie %allile Ill analo, Zing aiid
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lii this report. anl atluipf is niadt' bo elu1cidale lilt- lasit lrinili' (of' lielaiaor and it) relate themntltp
flte task ifl prolong l~i ng t rainling. (1IX pages)

38 Macs G.II., Patteron J.T., Bheinnett, C.D)., & (.ersanm. B.S. LosI[-.~--elect 1(.. ile iles tliodologi
for aircre'w training (le-ices: Model devecloiniewi awi( users hiaindbooik. ..4.I L-1'lI-79-39. AlD-
HOtt 765L. Williams AFB AZ: Flsi ig TIrainaing LDi~isioni. I'ebruarp 19801. Project 1123.
(:onlract F336 I 5-77-( -0072, Analit ic Services Iincoirpohrated. DTIt. Ibis rieort diit lniiii. flie
deielilolt of' a iii'% 1niet11lmologi to e~aIiiilie otletieiis of, alterniate.i aircrem training
delices antil( .Im.li Theilitodologp is voiipreleni% i and liigll\ flexiilog and iist' detdii'd tii-t

anid training ionforigatioi (on lit- (lelic ill ndtn trainiing programi. Thle report is imiledlt ihe

usefuli both as a refe-reoce onl then teili iiva Ill t (~if tIll' modell (leII'lolpiil'I and as at users

Iiaidbotok l'r opl'ratiig lilt- lllilter soft ~an'. (25(i pages')

319 Lintz. L.M.. Penniell. R.. & Yasulake. JAY. Integrated system test of the Advanced Instructionial
Svstem (AIS). AFHFRL-TR-79-40. AD-A18I 835t. Lowrv AFB. (C): Technical Trainiing
Division. Decembewr 1979. Project 1193, (:lIntract F33015-73-C-I.0104. McDoninell D~ouglas

* ~Astronautics Company -St. Louis. NTIS. The iiuegrated ssti ~ tet or ft- (laoci-d
Inmsi ruli onl I islvii (A IS) %a!. designed o (provide f umt itat i v a nswers r'ga rd i ig flit, Ira iii iig timell
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capailiI "heeb stueti assigied( tol tlhose alteriatie i list rlltionlal treatineots that are-

plredictedl it) be* best fr t hat st Lldelt. re.~tilted inl addit ionail s.avi ligs ill thle IN cou(Ilrse'-
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-14) Fiworth. C. Instructor/operator display evaluation methods. AFIIBI-Th-79-41, AD-AO97 208.
Williams AFB. AZ: Operations Training Division, March 1981. Project 6114, Contracts F33615-77-C-
(0017 and F33615-78-C-005I. Boeing Aerospace Company. NTIS. The purpose of this study was to
de.velop anl objective. sstemiatic technique for evaluating alternative formats for the displays to be

uisedl at the instrlictor/operator station (lOS) of a flight simulator. A benchmark performance
mtonitoring task was designed which exercises manl% of the skills used by an instructor at a remote

lOS. Measurement techniques were developed for assessing performance of the task. The techniques
were demonstrated by using them to compare two popu~lar display formats: digital readouts verstis
repeater instruments. Three of six variables were monitored with greater accuracy and
comprehensiveness using repeater inlst rument'ts t han digital readouts. For the other three variables.

there was no difference between display types, Sgicateffects were caused bbohthe type of
nianteorver being flowni a nd the typ of (Itiqest ion beinrg asked inl adinnisteri ng the measuiirement
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pages)

I I Lintz. L.11. Tle. T.. I'llastcrer. D).C.. Ni%. C .J.. Kln. T.G.. & Click. IA. Low-Cost Compute'r-

Aided Ilitruictilln/( oluphier Mlanagedl lnstruction)1 (CAl/CM I) s stein: Feasibilits studk.

%lFIl.-TH-79- 1-2. .AI-AI8 I 0)72. Lowr% .AFH. (0: Technical Tramninig Division, D~ecember

I979. Project 1 121. Contract F336i.3- 71-C-11103 I. Mclonnell Dou)Lglais Ast ronaut ics

Collpjall -S. Lotuis. VIlS. Tlli s't1iil% miwestgail hie ca-iluiliti ofI it lo% -((si 1(111 iumier-aidedu
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1.2 lDobrovolu%. .L.. Mc'(uombis. 1.1.. A- Juddl~. U .A. Stud% skills lpac'kage: I eke4 qani (ill aiid

I'Valiation. AF[lR L-TII-79- 3. AI)-A083 232. Loiwr% AFI ClO A: Technical Training liiin.
Mlarch 1980. Projectl 1121. Cont ract MDlA-903-77-01 I tt. Me4l)4ninell Douuglais 'tsrolai cs
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used in an lIistructor Orientation and Training Workshop are included. A package was designed to

provide instructors using computer-managed instruction with basic diagnostic and tutorial skills

required to assist in their effective use of the study skills materials and to help them transition into

their new role as facilitator of student learning. Evaluation data from an implnieteiation of the

student and instructor skill training materials in the Air Force Advanced hnstructional System

suggest that consistent student training time reductions and performance gains can be obtained b%

the use of the study skills materials. The Study Skills Questionnaire was also found to lbe a reliable

and valid imeasure of student skills in the four areas. anmd reliably discriminated students performinig

satisfactorily versus porly in the Advanced Instructional System technical training environnent.

Furthermnore. the Instruclion Orientation and Training was found to assist in llhe efficient

reinediatiou of student study skill deficiencies and to contrilte to iinproved illstructor percep tions

of their role in col puter- ilia naged instruct iol. (0 90 pages)

43 DeMaio. J.C., & Eddowes. E.E. Airborne performance measurement assessment: Low altitude
tactical formation in two operating environments. AFHRL-TR-79-44,. AD-A087 068. Williams
AFB. AZ: Operations Training Division, July 1980. Project 1123. NTIS. A ielthodolog was
developed to assess pilot performaice in low altitude tactical formation (IATF) and to relate overall
performance to perfortance on sublasks necessarv to Imission SuicceSS. The nlelhodolog was

elployed to evaluate the performance of 28 pilots assigned to an operational A-7 squadron. The

methodology was found to prov ide a consistent ineastire of pilot performan11ce and to reveal the
importance of certain pilot skills to the I,ATF task. Perfornance ratings were obtained under
routine operating conditions and under condiions of simulated cornbat. Differences were obtained

in performance ratings under the two conditions. Implications for currency training were discussed.

(18 pages)

44 Eschenbrenner, A.J., Jr., DeVries. P.B., Jr., Miller, J.T., & Ruck, H.W. Methods for collecting
and analyzing task analysis data. AFHRL-TR-79-45(i), AD-A087 710. Brooks AFB, TX:
Manpower and Personnel Division, July 1980. Project ILIR, Contract F33615-77-C-0076,
McDonnell Douglas Astronautics Company-St. Louis. NTIS. Task analysis, a critical front-end
activity in the Instructional System Development methodology, is the process of partitioning job
tasks into their component subtasks and identifying the skills and knowledges required to support
task performance. This study was initiated in response to a Request for Personnel Research
generated by the Air Training Command. which noted that "a wide range of nonstandardized task
analysis procedures are in use throughout the training community." Implementation of a
standardized procedure for identifying essential subtasks and supporting skills and knowledges was
expected to hold considerable potential for increasing training efficiency and reducing training
costs. A simplified task analysis procedure and documentation system was specified. and a task
analysis handbook was prepared. Handbook procedures were field tested at six Air Force
installations. Results indicated that the handbook procedures met the design criteria of simplicity.
validity, reliability, and time-efficiency/effectiveness. The feasibility and utility of implementing a
computer-based task analysis data bank was assessed, and a preliminary data bank design was then
developed. Additionally. two technology transfer seminars were conducted to assist Air Force
personnel in applying handbook task analysis procedures. (174 pages)

45 DeVries, P.B., Jr., Eschenbrenner, A.J., Jr., & Ruck, H.W. Task analysis handbook. AFHRL-
TR-79-45(11), AD-A087 711. Brooks AFB, TX: Manpower and Personnel Division, July 1980.
Project ILIR, Contract F33615-77-C-0076, McDonnell Douglas Astronautics Company-St.
Louis. NTIS. The handbook provides a validated set of procedures and guidelines for analyzing
tasks into subtasks and supporting skills and knowledge. The handbook is designed for use in
technical training by subject matter experts. It assumes that tasks have already been selected for
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training, that trainee proficiency levels have been determined, and that the trainee population is
known.

There are three major stages of the task analysis procedure contained in the handbook. They are: (a)
Development of preliminary performance requirements (PPRs). (b) Identification of subtasks. (c)
Identification of supporting skills and knowledge. (72 pages).

46 Hendrix, W.H. Organizational assessment indices of effectiveness. AFHRL-TR-79-46, AD-
A081 073. Brooks AFB. TX: Occupation and Manpower Research Division, December 1979.
Project 2313. NTIS. The research discussed in this report involved developing indices of
effectiveness to be used operationally with the Organizational .Assessment Package (O \l). The. (YAP
is primarik an attitudinal surve. developed for uise I) tihe Air Force leadrslip and Management
Development Center. Analyses compared job enrichment formulas to establish the Ilimost predictive
system for predicting four organizational criteria. Regression equations were developed for
estimating the true factor scores of OAP factors. This provided a means of estimating factor scores
from a small sub-set of itens. thereby reducing tie number of survey items required to reliably
establish factor score measures. Regression equations were developed uising variables from the job
and supervisor inventories of the OAP for predicting the ()A:l criterion inventories. These equation.
provide estimates of criterion scores when circumstances prohibit administration of the ertire ( ;\ P
and the criterion invenlories have been excluded to shorten lAI' length. (58 pages)

47 LiUndholi. , RuppeI. M., & Buckland, G.H. Attention and task complexity as indicated by
physiological indices. AFHRL-TR-79-47, An-A080 851. Williams AFB, AZ: Flying Training Division,
December 1979. Project 2313, Contract F33615-77-C-0069, Arizon State University. NTIS. The
objective of this research was to develop physiological measures of pilot attention and workload for
use in flight simulation research studies. In later studies, these physiological measures will then be
used in conjunction with behavioral measures of pilot attention and task difficulty in order to
optimally structure flight simulation training programs and equipment. This research employed two
common behavioral information processing tasks in order to study four physiological variables.
namely, heart rate. skin conductance. eve movement, and cortical evoked response, as measures of
attention and arousal. Four separate information processing experiments were conducted involving
both choice reaction time and letter matching tasks. For the choice reaction time tasks, the faster
responses were in general associated with increased measures of arousal as indicated by heart rate,
skin conductance, and evoked potential amplitude. There was no general arousal effect produced
for the letter matching tasks, however, the cortical evoked response varied systematically and
reliably with task difficulty and reaction time. In this regard, simple decision evoked short latency
low amplitude brain waves, while more difficult decisions evoked longer latency, higher amplitude
brain waves. Thus. the heart rate and skin conductance measures of arousal reflected, in a gross
sense, the degree of subject involvement in the task, and the evoked potential components varied
reliably with task difficulty and performance. (34 pages)

48 Micalizzi, J., Coward, R.E., & Nelson, W.H. Simulator training effectiveness as a function of
error counts on the F-15A flight simulator instructor operator station. AFHRL-TR-79-48.
AD-A081 074. Williams AFB, AZ: Flying Training Division, December 1979. Project 1123.
NTIS. Effective simulator training is an important factor in the Air Force's overall ability to train
pilots, A major problem is that simulator managers tend to assume that their machines are always
optimally designed and used. In addition. investigators find it difficult to evaluate simulator
training in quantitative terms while working in an operational setting. These problems reflect the
need for the Air Force to carefully consider current and future simulator designs and training
programs. This study was designed to investigate procedural errors made at the F-15A Simulator
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I) Mulligan. J.F. Logic tree trotubleshotintg iiids: Organizational anid jiermiediate mtaitntenatnce.
AIIl1I-TR- 79- 1,9. AI)-.079 777. %1riglat-1Patterson AFB. Oil: Advanced Systemns Divisiont
January 1980). Project 1710. Cotitraet F336 15-78-C-00 15, lolatiagertient and Techntical
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%itile- %arivti of application-.

Thie tdril't pjecificim ii 1 troid. dis -tific anid genieral riqulirtements f'or the devecloptient of' I Ti $s.

1,101M, itloli- requtirettents fotr (,I) task attiliSis. (Ib) dt eclttptttttt of' trituble'shiootting prtvtiite-.
(c) tdcvelotpitewt itt checkout iroititres. ((I) ptresenitation formats. (e) jirellitt itar\ inafortiatioti. (f)

-ttjipltieitifal aridsutport in fitrittatitii (woiritig Jiiagraans. thteor\ if opeainl ~ .. g iril
leicels of' -irichlintt. and (Ii 00dtal ti-tI prestilatiton. Tlie sjtevcafito is sititahtlt for list- iii

jirittiriig l.l' l i. for list-iAi itli all I% fotc- (of eIiipijintw elirital. elceirtit. muechianical 1tttetimiatli .
ItIrattlit. ojiical and ciiitiiitt there-of'. It is siitall for jtroiitrt'itnt it ol' TAS frT list, at the1
ititertieiliati' andt itrgani/atiottal Iel- oif, Itliatenlautce. lTheslievificatii tmai. also Ilie used f'or the'
dreoflopjilictit ut, uit'ikttit andt logit tree proteditrts f'ur ia- Ili toiter t~pe (of nianials. (11 l ages)

.I Lotbel. A.L:. A Mtulligann. J.F. llaiiiteniiec tas~k idetifictii anid antal'. is: Organtizttiotnal and
iiitermediate maintiitatnev. AF111III-TB -790-530. AI)-A083 083. Wrigltt-l'attersovi AFBI. 4)11:
Adloatfiwed Si tets IDivi%iottt. Jitmari 1980. Pruijeet 1710. Cotraact F33b 15-78-C>0015.
Mlantagteeut anid 'Jeelinical Sea-s-ices 4 ompa'toi. N1'IS. T[his repornt jirol itlt a dratft mtilitltri

- .;te~~Iwifiatit fur il-c 6%s \ir Fotrce and oither I bit) ageitivit itt pei'iiig the reqIiiriti- t for
rttirtq'rait u a-L iilettfilication atid anali si, (NMlk I %). Si's ral fittis t \Il,! ofs i tehntiial ilta. suchlt as

jolt gitithe tttattaial- (PtAWs attul logic tnte trtttlshittitg aids (I'll T s. haithitt aduijtl for ts
b%' btte kir Vorce. The~ deilitt itf accugrate' and efft'ii' . it s anti ll' T.s requires thait af
itirtigli NITls beh accompt~lishedi it) pri-loart' the data ia- i fritt whtichi Mls anid I Ti s are-
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developed. At present there is no suitable specification available to establish MTI&A requirements
for use in procuring J;Ms and LTTAs. The draft specification was developed to fill this need.

A thorough reviet of the state-of-the-art ihi performing the i MTI&A was acconplished to provide the
basis for developing tlie draft spiecification. This was atoiip lished by first reviewing tile literature
in the area arid thenl conduc'ting extensive interviews withI govern merit and irdustr. p ersolifel 'A IM

are knowledgeable of and experienced iii current NITI&.A procedures. Interviews wre coniducted

with industry personnel who have had experience in condtucting research to develop .NI'l & A
procedures, and with personnel who have had experience iii ianraging alrd conducting MTI& \
programs. Interviews were also conducted with Air Force arid Army per.-onnel %lio have had
experienct iii procuring NITI&A based technical data. The results of the lit'rature review anid
interviews were analyzed and use(d to provide the basis for developing the Ni'r I&A reqlireimcnts

included if] Ihe spet ification.

"he draft spe'ification req ires that the ciitractor accomplis Ii s pe(iftic taok ti iii Uire thfat all

required maintenance tasks art- identified and that all information required t ii prepare effective
if(Ms and ITTA5s is developed. The tasks include the deveiopient of (a) a task identification matrix
to identify all required tasks and specify the level of maintenance (interiiediate. organiizational.
depot) at which they art to be perforrmed. (b) a description (if tie intended istr (abilities. training

experience). (c) listings of required support equipent aid special tools. (d) guidelhies for
deterininig the level of detail to be included in .l(ls and ITTrs. (e) an analysis of piossilile
equipmen'rit faults and resulting sv niltonis. f) effecltive step-h.i,-slep iro'edui res for accomplishing
each task. and (g) action itrees outlining a troullhsholhg stral ig. to isolate each lossible failt.
special section is providt'd for accoimplishinrg tit tITI&.A for s st' ns for v.IiCh I ogistic Suppor(
Analysis data art availale. The drzaft specification is suitable' for tit irocunremnlt of NiTI&A for
organizational ait intermt'diate fevts t(of rimainiteriance. lT'e specification eslahlishies firm
requireiients for conducting th e FI& but alIows the contractor considterabIt freedo in how he

alconplish,.s lit' aral. sis. The sltc ifitation ia liot' used to procutre NITI& A for the developniert of

a data base for tist' in developing other Ipes (of ainais. (121 pages)

51 Martin. E.L. Traitinig effectiveniess of platform liotion: Review of motiloli research involving
tie advan'ed simulator for piltot training and the simulator for air-to-air comlbat. AFItRL-'FR-
79-51. AD-A095 930. Williams AFB. AZ: Operations Training Division, Februarm 1981.
Project 1 123. NTIS. This report pri lts i a soniiar reivew of tit' traitsfcr-of-!raining studies
Conducted IN the )elrations Training I)i ision of tit Air Force itiniai Resotnrces LahoratorN
i nvestigat ing lit training effectivce,s of sixp-tgrt''s-of-freed platform rumolion cuing. A total of
six studies art' reviewed. tt lit' six studies. fiv were conducted on tie A.,dvanct'd Siinulator for lilot
Training ( \N; PT) 'ated at \ illiam- % 11 and olt on tit' Simuilator for Air-to- \ir Combat (S A\C)
located at L.uke XFB. Tasks in,.'- igattd iniluded basic and advanied contact. instrunrtens. basic

fighter maneuvers, and conventional weapons delivery. The review of each study contains a
statement of objectives, a sumiary of the method and results, a data excerpt representative of the
findings, and a critique. The report also contains a description of the research strategy from which
the studies were derived. a discussion of transfer-of-training methodology, and a discussion of the

relationship between the results of these six studies and research findings from other agencies or
facilities. Implications for future research are discussed. (32 pages)

52 Hughes, R.G., Hannan, S.T.. & Jones. W.E. Application of flight simulator record/playback
feature. AFHRL-TR-79-52, AD-A081 752. Williams AFB. AZ: Flying Training Division,
December 1979. Project 1123. NTIS. I'ndergraduate Pilot Training (IPT) students acquired a
trmplex visual flying task in ASPT tinder ont' of three instructional conditions which differed in
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their its( of an auitomnated revord/playI ack feature. Tht' study evaluated differences iii performnance

periodic use of a replav of situdent perfornmance'. and (e) use of equiivalent training time- for
add itilonalI pract it,.

irhe data indicate'd little or no inistructionial value associated with repeated exposuires to fihe original
denmonstrat ion of the task to bet le-arned. While the ''replay^ condition produced terminal
performance with fewer errors onl the average than the "demo'' condition. differences between

p'1 ractice" aiid reav'groups were not staistically significant. T1he surprising finding of tlit-
studyv was thet effectiveness of simple practice- relative to that of flt-e two, so-called. ''instructional''
Conditionis. These diata would suggest that, at least in somne instances. a training approach that
provided oiil. for basic performance feedback (e.g.. a ''score'') iiiight he equally as effective as one
with pi oisit in for preseninrg repleatled ac es tot re(corded deimonlst rations a nd/or replay s of 1irev ious

53 Mullins. :.j., Earles, J.A.. & Williourn. J.M. Calculation oif predictor composites in the absence
of a criterion. AFIIRL-TR-79-53. AI)-A080 921. Brooks AFB. TX: Personnel Research
Division. D~ecember 1979. Project 2313. NTIS. Siri'tnie% a prediction battery is needed for a
specialf it vi whIich no :id,',uat e criterion i., obta inabler withiiin a reasonabhle period of timne. Tbhis is the4
second stud i in to two tech ili 01 s for produrcing a criterion *% tithiet ira II . On)ie techniiiqume (cal led H -
'let liiiq ne) involves fite rating hy cxpe rts (if 100N pro filIes showing all tile predictor varia bles un rder
cons ideration. Anoirther (i li(' M -Terliiiiqute) in volvyes the rat inig of factors b% t lie saime experts. lIn
both instaries. the' i otha'tic triterimi data are %isrd ito produce weights for flte predictors. lin order to

check the e. fficie'ncy of tflie, predition coonts i tes imrginig fron ite lise, of the s ynrtheic criteria.
theN are comp1ia red withI a cross- ialIidated corn irsi te tila ined tin the tis ni manriiter. Si ithet ii

Conli I1t's ii t he earl ier st id% were pred icted as well as flte emipirical crimn site; hiowe've r. ill this
stwail. [te resol riItei re iii ich ;iorr'r. IThere aric di ffe'rences i I W' leitt ie crfficiect across t lie- for
1.4hi a I schlrrs stutdied, across tlht- thIiree sets oif pred itor i aniables used, anidt across tile ki nd, of
ex pe'rts usedi ( isyvihitlogi sIs. iris t ni tors. a ni ad ii rsrat iv. a i ri'l). There a rt- alIso di fferenices iii
.'ffiicicv associat ed witl] ill- size of f lie- evrt groys iip'with l arge'r grriup~s prrio rtiing iiori effecrt ive
comiipotsite's. (38 p1ages

)4 Looper. L.1'.. & Beswick. (:.A. Rt'cruiting resource arid goal allocation decisiton model.
AFI rL-T-79-55. AI)-AO80 71,7. Brook% AFB, TX: Occupatiton arid Manpower Research

iviisioni January, 1980. Project 2077. NTIS. ThIiis report presenIits a ii att.'m pt to tilist ruct a
iria t wna tical itiode I that toi Id 114- ust-d it) al locate' Air Force riru iter effort base'd onl ni'tru ii rg
orgaiization alii i d 'niogra jilic data a ia i all at flte Air Force ecruiiig ( ffii'e le'vel . Such a mode'l
bamed oin at iioir-Iinrar miarkert re'spon se frinictionr anrd a d% naiti p rogrammnin rg alIlota tion rtoutine' was
d-' t'lopt'i an rititistctf %ithI actuialI Air Ftirce' data . Thei. inotdel was oner a I iadN forrii ilat'd anrd tteste'd
iii a sali's fort. rrarkr'ting eivi rmnrii'rit. %%ith flt-e aid iif tit- iiodfrl designer, it was imitdified it) rrit
*Ai r Fo rce Rei't rinrg Si'rvitce needs anrd dat a av ai habhit ii h'lt' mo1del has bren further miod ifie'd to
111.I rde' se'ral Rec~iruit inrg Si'rv ice tirga iiizaftitra I rr'qifiri'n lt s. a Iitiat iii tof tflit- model against
actia I Heriuit i g Service alI beat ion dec'isirm s was pe'rfoirmied a 11. illod if r,'sirri alIltcatIions wei're
i-It t4o ritatigeie.rt ifecisions. Suggest ions as tii mianage'miient list' ite inorlel in forecasting arid
recroii'.'r tirtifrn.Iiiti are alsti itiad. in tlie repisri. (I I piagtes)

55~ Martin. E.L. & Catanci,. 1).F. Compute'r gterierated image: Relative training effectiveness of day
versus night visual st'enes. AF1IIHL;'R79-50. AI)-A088 313. Williams AFB, AZ: Operation's
Trairninig D~ivisionr, Juily I1980. Project 112:3. NTIS. X traiisf'n-tif-trailiing desigii wa s e I toi
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onipart' the' relative training effectiveness of day and night visual scenes for tie acquisition of
takeoff and landing skills in the novice pilot in daylight flight 'oniditionis. Twn'ntN -four
undergraduate pilot trainees with no previous jet pilotirng experience were randomnly assigned to onte
of the three treatmient groups (o = 8): D a% . Night. and Control. Those students assigned to the
Con~itrol group received the standard yvllabuns of preflight anid fi ight ine inst ruction, The st udeniits inl
the two experimnental groups received three sorties in the Advanced Simulator for Pilot Training
(ASPT) covering instruction of takeoff. straight-in approach and landing. arid straight-in approach
to a touch-and-go. ASPT trained studemnts received the saline amiount of training onl each task will)
perforniance evaluated periodically with the ASI'T's atomated performance* measuremnent s~stelil

(APNI). as well as with performuance ratings supplied byi the instructor pilot 019P. T'he' onlk
difference iii training conditions was the list- of either a day or inight runway environment visual
scene. Thle field of' view of thne visual displa,. was limited by a comipunter inask to 48' horizontal lp
30'~ vertical. Following comiplet ion of the AS PT t ra iing. [lte students adv~a nced to thew fl ighiline for
T-37 instruction. Transfer-of-training evaluation data were collected by the student's 11' onl the
seconnd and fifth '[-37 mnisions. :1ll I's hadl received thorough pretraining Inl the A510'l oil the (data
collection proc-edures. T'Ii- data protocol called for at least one( repetition of each of [lte three tasks onl
each flight. The 11) was to record specific aircraft s, stein states of various task segnients as well as
provide overall task proficie ncy grades. '[hel( finrd inrgs of the sturd% are as follows. (a) There wAere no
overall differences between the D ay and Night groups in their simulator performance. although
there was a transitory superiority oif the D a% group onl control of glidepath descent angle. (b) There
were tio differences between the D a% arid Night groups in their performnice in the aircraft. (c) The-
two ex~perimrenrtalI gronps perforitied rel i ably bet ter t ha n the CIon trol grounp onl the Takeoff task. The
resuilt., of this studl]%. %%hen in itegra ted withI thne fin dinrgs of (other relevant resea rch. idicate t ha t
whie posit ive trans fer of t ra iin g to da.% light fl ight n-a i be e jpected with ile- rise- of either a dav or

night coplrgnerate dpaN. si iila train inrg shounld( he more e\ tensin e t ha n used in tInn(

present stndy and folIlowunp data on sitidc ni pe rformnnalce shuld b( e collected. \ inore e ns
tra n4er-nJ- trai n ing slunds should he c ionucled within the non texi of t hi' ( indergrad nate P~ilot
Tra inn rg T-37 t ra inting prnigrano. comiipa rinrg a niighit sceni witl Ii ,r th nVriol Ibhoa rd sy st eminn rren tly
n list- oil the Inrst rumen t Fl ighit Siminunlator. (31 pages)

56 Fuller, J.I1.. Waag. W.L. & Martin. E.L. Advanced simiulator for pilot training: D~esign of
automated performance mieasuremnent system. AFHRL-TR-79-57. AD-AO88 855. Williams
AFB, AZ: Operations T'rainng Division, August 1980. Project 1123. NTIS. The objective of lhi
effort wa. to design an d inmpi c eent ari aintonniated performnc min'nieasu remeni lt (A P l s~ ste ni in thenn
k ~anrced Simuiln a tor for 'i liii Tra ininrg (ASPi'). 'li, ren'port docn uents [fla t d'%e hip mrn t effort ann i

describes the current status of thn measunremie'nt system,. It was assumed that superior flying
performance in the aircraft or the simunlator has several characteristics which are reflected by
available flight parameters. These include (a) maintaining certain aircraft state parameters. such as
airspeed or altitude, close to some defined criterion value. Wb avoiding excessive rates and
acceleration forces so that the maneuver is executed smoothly. (c accomplishing these objectives
with the least amount of effort. that is. by minimizing control input, and (d not exceednng
procedural or safety limits established for the maneuver. To date. the following scenarios have been
implemented on the ASPT: (a) Transition Tasks - Straight and Level. Airspeed Changes. Turns.
Climbs/Descents: Wb Takeoff/ Approach/ La ndi ng Tasks - Takeoffs. Tech Order Climbs. Slow
Flight. Configuration Changes. Straight-in Approaches. Overhead Patterns. Touich-and-(;o's. (c')
Instrument Tasks - Rate Cimbs/IDescents. Vertical S-A. Vertical S-D. GCA. Proceed Direct to
VOW (dW Aerobatics - Aileron Rolls. Barrel Roll. L~oop. Split S. Cloverleaf. Cuban 8. Lazy 8. and
We Formation - Fingertip. This measurement capability has bn'en sunbsequently utilized in
numerous training research studies. The general izabilit y of the inenasnrement approach has been

25



demonstrated in recent modifications of inman of the scenarios for use I' r filt ASPT in an A-111
airtcraft configuration. Such ge nteralit iipoints to tit- possihiliti of de veloping siandardized

measurement scenarios applitahle to a wide variety of aircraft and simulator tYpes. (70 pages)

57 Albert. W.(. Predicting involuntary separation of enlisted personnel. AFHRL-TR-79-58, AD-
A082 995. Brooks AFB. TX: Computational Scien( : Division. January 1980. Project 6323.
NTIS. ['his report contains flit- results of a stu(I, to tcompare the classification actcurac of lit

Motivatioala ttrition Prediction (M.AP) nethod 1 to the classiflcation avc'iracy of other statistical
algorithtns capable o" predifinmg infvoJ flar)y separation witlhijn tite Air Force enlisted force. The
Ml.APl comnteitr prograi. wh ichll was inIllen'inted ot tit- I N\ X(C 1108 o1iptiter s.stelt at tilt- Air
Force IHmai Resources LahoratorN. was nmodified to increase its data-handling and computational
capailities and was thtoroughly tested. This report includes a description of the comuterized
statistical algorithtms. suhsaiple selectiot fron the first-tern airitan population. independent and
dlepeittiet virialts. iodel foritnulatioi andtt atalvsis. conlparison of required coitputer resources.
and related research efforts. (30 pages)

58 Ausburn, F.B.. Ausburn. L.J.. & Ragan. T.J. Task analysis schema based on cognitive style and
supplantational instructional design with application to an Air Force training course. AFHRL-
TR-79-59. AD-A082 342. Lowry AFB. CO: Technical Training Division, February 1980.
Project 2313, Contract F33615-77-C-0047. University of Oklahoma. NTIS. The primary goal of
this studi, was to develop a sciheina for hvarning task analysis and tie design of instruction in which
ilt, cognitive stloe of l'arlers is a ilajor ttontrihutig variahl'. BIv identifying the functions a task
requires. it (-an it determieied which tognitive slh's art likely to he incomnpatible with the task
Itstructioil (-at then ie desigied 1 wItill provides nevessari assistance through supplantation. whilch
is defined as either altlring tit- task re(ttirentent ito Ietter sui li t capabilitIEs of the learner of
tperfornig tilt fuiltnitl for Ieariters whilth titei are utaille to perform for themselves. A task
analysis schetima was prdtuced whic(h identified (a) classes or types of learning tasks related to
'ogiliti stvie. (1I) specific cognitive stlh's rela ted to each class of task. and (r) instructional

t'lhn iques reconlntled(I for aclth class of task in order to deal with cognitive stile prolenlis. The
schema was applied to tht tasks spertified in fit- ol)jel'tives of an Air Force training course. The
Aeaptons Meclhanic CAturse was analyzed using til proposed sl'henla to denonstrate that it was
partictularlk workale and was also well fonilded theoreticalll . The scheita was found to be relevant
to malv of till' 'ourse o~ljeclives and t) genera te reoin11'eitdalitls for effective instruction. (70
pag's)

59 Engler. II.F., lDavenport. F.L.. Creen, J.. & Sears, W.E., Ill. Htuman operator control strategy
modelI. AFIIRL-TH-79-60. AJ)-AOB4 695. Wright-Patterson AFB. OH: Advanced Systems

)ivision. April 1980. Project 2313. (ontract F33615-77-C-0042, Georgia Institute of
Technology. NTIS. Present ineaslirts Ef lperfornianle during training art- inadequate for sensitivelv
dtscriling ('tie ttilization. for assessing individual differences. and for predicting transfer of
training to otiler tasks. The pre'stit research attepllted t) approacth this probhlem by developing a
('tillipt1tr 1sinlatit of coIIIoitInottor 'ontroil learning, i. llhiding a representation of control

stratle g. antd applying th' sillhilatioil tt tll)'asur'lnlll of hunan control strategy. Initial
dtlilonstratihn andl validation tests indicate that the simulation is aide 1to identify aspects of human
'ontrol strategy. an( that stil identificatinil ina iprovide a inore sensitive measlre of perfornlan'e.
(I WP pages)
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60 Davis, J.D., Carson, S.B., & Reed, W.R. Feasibility of computer applications to mission-
oriented training in the aircraft armament systems specialist career field. AFHRL-TR-79-61,
AD-A081 446. Lowry AFB, CO: Technical Training Division, January 1980. Project 1121,
Contract F33615-78-C-0052, John Davis Associates. NTIS. A survey was conducted of base-
level, mission-oriented training of Aircraft Armament Systems Specialists (AFSC 46230) upgrading
to the 5-skill level at 3 Tactical Air Command bases. Functions performed by Air Force personnel in
support of such training were analyzed. as was the training itself, to determine the feasibility of
applying state-of-the-art computer technology to the problems of management and administration
of the training. Five computer-supportable functions were identified and rank-ordered by the
degree to which they could, if automated, provide increases in training effectiveness and efficiency.
Several specific problems related to OJT and the upgrade training process in the aircraft
maintenance production environment were also identified. Recommendations were made in the
areas of computer support of base-level training, development of task-related instructional
materials, and standardization of training and training requirements. (136 pages)

61 Klcinwaks, J.M. Advanced Low Cost G-Cuing System (ALCOGS). AFHRL-TR-79-62, AD-A079
809. Wright-Patterson AFB, OH: Advanced Systems Division, January 1980. Project 1958,
Contract F33615-76-C-0060, Singer Company. NTIS. The (;-seat is a device that replicates in a
flight simulator the pilot/seat interaction due to aircraft acceleration. The (;-suit and seat shaker
systems provide important cues to the pilot used in the control of the aircraft. These cues are
believed to be particularly significant in high performance tactical aircraft. In order to investigate
G-cuing philosophies and drive schemes. a system was developed with capabilities exceeding that of
present G-cuing systems. which will allow the determination of how to obtain the maximum benefit
from these cuing sources. The Advanced Low Cost G-( :uiing Sisten (A ,CWS) embodies the basic

somatic capabilities of the first generation G-seat coupled with high response speed and s%slein
flexibilitv. Al,(X;S combines (;-seat. (;-suit. and seat shaker systems into one integrated (;-coing
system. (70 pages)

62 Bailey, J., Hughes, R.G., & Jones, W.E. Application of backward chaining to air-to-surface
weapons delivery training. AFHRL-TR-79-63, AD-A085 610. Williams AFB, AZ: Flying
Training Division, April 1980. Project 1123. NTIS. Experienced pilots acquired a 30-degree dive
bombing task in the Advanced Simulator for Pilot Training (ASPT). Half the subjects acquired the
task tinder a "whole task" approach. half under a "backward chaining- approach. Criterion
performance was defined in terms of circular bomb error. The results indicated that subjects in the
backward chaining group performed significantly better than subjects in the whole task group when
training time for the two groups was equated. The results demonstrate that backward chaining may
be used to significantly enhance the effectiveness of simulator-based instruction on a sequential
task such as manual dive bombing. The results provide all important demonstration of the
appropriateness of basic learning theory principles and techniques for generating effective
instructional approaches utilizing the unique capabilities of the flight simulator, (26 pages)

63 Goclowski, J.C., & Baran, H.A. Digital Avionics Information System (DAIS): Life Cycle Cost
Impact Modeling System (LCCIM) - A managerial overview. AFHRL-TR-79-64, AI)-A093
281. Wright-Patterson AFB, OHl: Logistics and Technical Training Division, November 1980.
Project 205 1, Contract F33615-75-C-5218, Dynamics Research Corporation. NTIS. This report
provides an overview of the Life Cycle Gist Impact Modeling System (I,CCIM). The LCCIM can be
used to assess the impact of weapon system characteristics on system support resource requirements
and life cvcle cost (I,(C). It was developed to enhance present Air Force capability to conduct trade-
offs between conpeting design. manpower. and logistics alternatives earl% in the weapon systens

acquisition prowfess.
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'[It s report also conltainis a generalI descriptioin of the illi Iial application of t he IAXIM: a ifa ana h. is of
the potenitial impi~acts of t(he D~igital Avionics Information System (D)AIS) concept of avionics
integratiorn oii I A:( anti sy stem support personinel requirements. References are provided for other
relatedl reports which: describe that application, document the development of LC( IM components.
andl prol ide user's guide information and comiputer prograni listings.

Thle basic application of the IA CM imodelig svslenl involves four steps: 0I) perform a Functional
kllalisis it) idenltify e\istejil o perationalI equipment wh11ich caln functionalliy sat isfy systemi

requireme1Wnt s anmd 'stabhi 15h a refe rene list of (4)11pa ralile equipment in the I ) inv en tor,. for

whichl data is availabile: (2) performn a Maintenance A nalisis to determine how reference values for
resouir'e uliizatiloln pa rameltte rs shioul d lie- modi fiedl to reflect (des ign. man power. and logistics
('once 'pt chanlges: (C) e \erci sI t le Tra illi ng Requliremel4n ts An allsis Mode(IC (T A MOI)) coin poiien t of
tie I IM it) o criili a baseli ne training program hi ased oni skill and k now ledge reqiirements5:
a iid ( 1) r\erc ise thle Re i ahi lit% and Ma iniiinabilit i a nd Cos4 t Model (B MCM ) comlpone nt of thle

I .( AI N to agg regate reouliret oiIi za tion anld thlen 10111pte total li fe cycAle lost estim11ates for o151 in
he comllpa ri son (ifI trade-i11 alIter iives.

Thle LCI A (:1M poue r111 1 tool for deterllii hg sisten ilsupport resou rce reqi remlen ts as %%ellI a-
conduiinIig I.A A t rade4-off a ii alisvs. It is u ser- in teralic anld em treiiiel versat iIe: operable oil ii jl

dlata at %ar~ i g lvels of dettail dIllrinmg all phlases oif thle weapon ys t4'ii acqulisi tioni proce'ss.

iHe''onii vvn ess to bo1 thi genel'ralI an ld (eta iled q ueries encou00rage's mlore t rade-off anialI ses to beit
c'14i(1114'ed earl\ ill thll di5gn pi1 roc1ess. whlere' (clst avid(anc in iiformationi caln he mlost effect ivic1

aclted( I 1)11 I a ia pirocess intg takes into1 ac~counlt the14 ill II' rl ion4 between st pixirt reqiireime lt
alid to pa-ramileters. Is oi l protd Isrese visblty cocrig bothl individual and

co1llect i ve imlipaict -. 11iii' afford in~g in formnati concern11' fl ig the "why as% 14('I as the '"what'* of t radeI4-

o4ff analisi' restll,. Ili aldditionl. till l.(Al.M is opelrablle at the %Nsteli. subIsistent. alid] line-~
replacealel-un ii ( .11 ) 1ev cI of' eq uii '11Wl Inden1 1111re. ks such1. it isfliI ill the eva lula tio o(f1

Iisireteir inipall and lIin theu idenllt ifi cation of **highi dIrivers" of i 5t4'il slippill resou rce

reqllirefleis.(It al')

6t G ocloiwski. J.C.. (.lasier. J.M.. Kistler. R.II. Bristol,.M.A.. & Baran. H.A. Digital Avioinics

Infrmatioin Systemi (D)AIS): Life cvcle cost impIact mo~delinlg system Reliability.
Milifltainabi lily. and Co4st Moidel (BR1cM) - Descriptioni users guide. AFLIRL-TR-79-65. AD-
A(189 045. Wright-IPatterson AFB. 01-: Logistics and Techlnical Trainling Division. August
11980.11Project 2051. Contract F33611I 3-5(-52 I 8. Dviainiis Research Corpo~ration. NTIS. This
telhi iica I repo~rt proli 11 c goi i(Il lif) t4ile u sers (If thle RelIiai ilit . Ma iiit ai ha iiti. a~nd Colst Modl
(B ~i(m ). [This rei shrt coilltaills all illformilalt1111 nleceed for iisers 1(4 iii t ralt withi t he RM(M co(0m1pute r

prolgrami froll al compilute~r te'rmlinIal.

The BMCM and the Training Requiremients .nlvsis Model (TR %MOD)) described in AFHRI.-TR-
78-58(01) are the two comupter p)rograms that are part lof the Life Ci4'le Cost Imnpact Model (L.CCIM)
modelinfg sy Steil. 'te IAAIM (,all het uised it) assess thel impact of weapon s~stu characteriitcs on
hulman re'souirce requliremlents and life clolf' lost. It was developed it) proivide. the Air Force with a
better in-hobuse capability to4 confduct trade-offs betw4een competing do-sign. mianipower. and logistics
alternatives. The initial application (of 1 AC1M was directed at determining ImietElial impacts of the
D~igital Avionics Infirmation Svstl'nl (DA.IS) 4.0i)C'li (in systerfi support pe'rsoifnnel requiremnents and
life cyc'le ('ost. The umodeling systemn is. however. applicable in the developm~ent oIf any new weapon
system or the miodificatioin oif a'n (.xisting weapon si stem. (See AFHRI..TR-7')-64 for a'descriptiof (if
LccIM.)
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The RMCM serves as a powerful tool within the LCCIM for conducting resource requirements.
costing. and trade-off analyses. User-oriented, it accepts input data at varying levels of detail during
all phases of the weapon system acquisition process. Also, the speed of the interactive RMCM
computer program will encourage more trade-off analyses early in the design process. where cost
avoidance actions are most effective. The RMCM data processing takes into account the interaction
between support requirements and cost parameters. Outputs provide for the increased visibility of
cost drivers and their individual and combined impacts on system ownership.

Included in this Users Guide are (a) a description of the RMCM functions and capabilities. (b) a
description of each cost element which it covers, along with its associated equations. (c) instructions
for preparing input data files. (d) a description of the input data format for the cost model data

bank. (e) an explanation of the interactive procedures to be used on the computer terminal, and (f)
examples of the RMCM batch mode printed outputs. (170 pages)

65 Goclowski, J.C., LoFaso. A.J., Peskoe, S.E., & Baran. H.A. Air Force personnel availabilitk
analysis: A description of the Personnel Availability Model (PAM). AFHRL-TR-79-66. AD-
A089 707. Wright-Patterson AFB, Oi: Logistics and Technical Training Division, September
1980. Project 1959, Contract F33615-77-C-0032. Dynamics Research Corporation. NTIS. 'his
is the first of three technical reports describing a methodology for projecting the future availabiliti
of Air Force personnel and analyzing tie potential impacts of personnel polic('. hanges. I)eveloped
within the Air Force Human Resources Laboratory's Project 959. "'Advanced System for the
Human Resources Support of Weapon System Development." the methodology will provide the Air
Force with an increased capability for considering the human resources requirements of weapon
systems in terms of the future availability of personnel needed to maintain and operate tie systeins.
and the factors which determine personnel availability.

The report documents the development of a key element of that methodology-a computerized
Personnel Availability Model (PAM) and its associated data bank. Report AFHRI,-TR-79-07
describes application techniques. and report AFHRL-TR-70-08 provides a program description
which includes an applied PAM analysis of Air Force personnel.

The PAM represents career transition activity within the Air Force by a series of Markov processes.
each depicting a subpopulation of airmen with states defined by year of service and paygrade. State
transition probabilities are calculated on the basis of actual transition activit% data contained in the
Uniform Airman Record (WAR). Subpopulations may be defined on an a priori basis such as b, Air
Force Specialty Code (AFSC) designation. or analytically established b% applying a discrete
dependent variable regression analysis technique called Logit Analysis. This technique. described in
technical report AFHRI,-TR-79-67. identifies subpopulations of personnel with similar career

transition behavior and describes them in terms of individual attribute data contained in the U AR.

Basically. the PAM operates on UAR data to project future career transition activity' on the basis of
occurrences in the past. The results are processed to yield "snapshot" descriptions of the total force
composition at user selected intervals. The PAM data bank presently contains a selection of data
elements from the 1975 and 1976 UAR files for approximately 95.04H)airmen assigned to 13 AFSCs.
(50 pages)

66 Goclowski. J.C., Peskoe, S.E., LoFaso. A.J.. & Baran, H.A. Air Force personnel availability
analysis: Application techniques of the Personnel Availability Model (PAM). AFHRL-TR-79-
67. AD-A088 801. Wright-Patterson AFB, OH: Logistics and Technical Training Division,
August 1980. Project 1959, Contract F33615-77-C-0032, Dynamics Research Corporation.
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NTIS. IThis Is lie second of thiree tech nicalI reports describhing a methlodology for projecting thle
fulture a~ailabjitio of Air F'orce personn iel anti a na lying the potential impacts of personl policy
clhanges. I ev elipedf withlin tiIhe A ir Force liiian Ri esou rces LaoaosProject 19~5). *dv i
Sy stemn for thle lininila R esou rces Sti ;port of' %eapon Sy stem inDevelopmnt .~ flic fmet hodology will
prov'ide lhe Air lorce withI aii increased capabli ty for considering thle humnii resources

reqii r net I o ~ e pllsv stemiis in iermsof the tnt uire avia ilabhilityv of personinel for ma in ta iHi ng a ii
opf eratIinrg the istems anid the factIors whIiich (deteriine their a vai labi lity.

TechniiicalI report A in II I-TR- .9-0 doci ieis thle deve lop)menit of the methlodology for a
coiipitriedPersoiintel Availability Model (PAMX) and] its associated data bank. This report

(A Fl 1111,.Tl1R-7()-O(i) describles application techniiiqutes of the PAMN. Techniiical report AFII RL-TR-79-
(A provides a pirogramii descri pt ion whIiich inil udes ani applied PAM N a na Isi s of Air Force pesonel.

The P AM repIrem ni career transition acti iity %it li the Air Force accord inig toi a series of Ma rkov
firovvies. E~achI process dfepicts a so lipopl a tion of a i rmlen withI states diefi ned byi year of serv ice
(NOI S) anid pa~ grade. The P AMNue a ma themicta l Ma rkov model to projeciit nire personnel
11a ai ilit' . It assli nes t hat . in resptect to ca ree r transition. t he popuilat ion of techniticalI pe rson nel is

hoiiogen mious. withlint the Air Force. Thiis report describle% the restihIs of thle effort ide rta keni to
check the 'a lidliti(of the MIa rkox model ap~proachi to Air Force piersontnel aviai labi lity a na lysis a iid

alsto that of thle hiomiogeneity assunmpt ion.

Two pro. edti u-s %ere de velopeid as part of this effort. The first Involve.- the idenii fication of
personnel attrihitites Iticli mna,, nipavt career t ransi tion rates of (lit- Air Force techniticalI personneiil.
The secoind jirocedulre ini okvic at-cu rate, projec tini (of the descri bed A ir Force tech nic-al personnel
su bpopn ull i i impacting personniiel at tribuiites are ide nt ified.

No impacting attributes were found for the 13 teehitical Air Force Specialty Codes investigated.
Thuis. the validity of the Markov model and the homogeneity of technical personnel are accepted
with regard to career transition. In addition. two byprodticts of this validation effort tend to widen
the range of PAM application. The first byprodtict indicated that the procedures developed in this
efftort also mtay lbe appilied to nontechnical Air Force personnel. Thus, the PAM also miay be used to
p~roject the futuire availability (if all Air Force personnel. The second byproduct stemns fromn the
statistic-al techniques used in this effort. It itndicated that one of the statistical techniques is useful
for tmodify ing transition probabilities based on expected or proposed changes in Air Force personnel
policy. (5 t pages)

67 Goehowski. J.(C.. LoFaso, A.J.. Peskoe. S.E.. & Baran. H.A. Air Force personnel availability
analysis: Program dfescripitioin for the Personnel Availability Model (PAM). AFHRL-TR-79-68.
AD)-AE)88 800. Wright-Patterson AFB, OH: Logistics and Technical Training Division. August
1980. Project 1959. Contract F33615-77-C-0032, Dynamics Research Corporation. NTIS. This

i he thlirdf if t Iiree t edhi a reports dfescribhinmg a met hodology for project ing the fiire a vai lahlti it
of' Air Firce personlinet anid anal i ing thle pole n tiat iminpacts of perstinniel poicy(1 changes. Dutveloped*
withlin the liiNir Force Ituman Rlesouirces ILabora tory project 19.54. "Adfvanced Sy stenii for the Unm iiant

Hemmii nes Sno ~~rt of Weia ponl Si steii Develtopmiii. (11 t miiet hodology will provide the Ai r Force
% i I an ii irva~vd capabli ty for CItinsidi-ri rig an d deterni iri ing the lii aui resouires req ireiiienis (if
--(alnoni s m st n iterrri ofl thle filtir.. aiailalbility of persoiinel.
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Technical report AFHRL-TR-79-00 described the development of that methodology which includes
a computerized Personnel Availability Model (PAM) and its associated data bank. Report AFHRi-
TR-79-67 described application techniques to improve the accuracy of the PAM. This report
(AFHRL-TR-79-08) provides a description of the computerized PAM programs including an
applied PAM analysis of Air Force personnel. (52 pages)

68 Headquarters Air Force Human Resources Laboratory. Fiscal Year 1981 - Air Force technical
objective document. AFHRL-TR-79-69, AD-A080 628. Brooks AFB, TX: Headquarters Air
Force Human Resources Laboratory, March 1980. (Covers all AFHRL projects.) NTIS. This
document provides the academic and industrial R&D community with a summary of the technical
area objectives of Air Force research in the field of human resources. The areas covered are: (a)
Personnel and Manpower Management. () Education and Training. (c) Personnel Selection and
Retention. (d) Force Structure and Utilization. (e) Flying Training Technology. (f) Technical
Training Technology, (g) Simulation Technology for Training. and (h) Personnel and Training
Factors in Advanced Systems. (20 pages)

69 Ree, MJ., & Jensen, H.E. Item characteristic curve parameters: Effects of sample size on linear
equating. AFHRL-TR-79-70, AD-A082 341. Brooks AFB, TX: Personnel Research Division.
February 1980. Project 7719. NTIS, In order to establish large item pools. it is necessary to try out
hundreds of items for possible inclusion. Because it is impractical to administer several hundred
items to several thousand people. the invariance properties of Item Characteristic Curve (ICC)
parameters are used to advantage to equate test items. A simulation study was conducted in order to
investigate the effects of errors in estimated ICC parameters on equated parameters. Four samples of
simulated examinees. ranging from 250 to 2.0()0 subjects. were administered a different test
containing the 20 anchor items, plus 00 additional items on tie same scale. The effectiveness of the
equating procedures was studied through analysis of summed absolute deviations from the known
item parameters of the estimated item parameters and the equated item parameters for the various
combinations of *'anchor" item calibration sample size and equating same size. (l pages)

70 Donahue, K.E., Medellin, A., & Loup, K. Bibliography: Occupation and Manpower Rksearch
Division, Air Force Human Resources Laboratory (1957-1979). AFHRL-TR-79-71, AD-
A081 751. Brooks AFB, TX: Occupation and Manpower Research Division, December 1979.
Project 7734. NTIS. This report presents a bibliography of technical reports and other publications
on the research conducted by the Occupation and Manpower Research )ivision. Air Force Human
Resources ILaboratory over the period July 1957 to July 1979. The technical reports listed in this
bibliography are obtainable by qualified requestors from the l)efense Technical Information
Center. (.8 pages)

71 Waag, W.L. Training effectiveness of visual and motion simulation. AFHRL-TR-79-72, AD-
A094 530. Williams AFB, AZ: Operations Training Division, January 1981. Project 1123.
NTIS. A review of the literature concerning the training effectiveness of visual and motion
simulation is presented in this report. Although there exist much pilot opinion and in-simulator
performance data. their extrapolation to training effectiveness information is questioned. The
present review focuses on data obtained through the application of the transfer-of-training
methodology. The results are discussed in terms of study design factors, and recommendations are
made wherein additional research data are needed. (30 pages)

31

- -- 7rz -



72 Finstuea. K., & Edwards, J.0. Jr. Longitudinal effects of job change uponl interest, utilizationi
and satisfaction attitudes. AFIIRL-TR-79-73, AD-A091 753. Brooks AFB. TX: Manpower and
Personnel D~ivision. October 1980. Project 7734. NTIS. nTis researeli was llesigried to Mi~'lif%
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-atlsfction. if) a(dfiotr. -lttlalliqw nrtwb1)1 a, nornrler olta- k. JplrilorrinI~ arrrf aieragl- ta-k
(liffiufidr iiasnrre' stribsiarltidi ilnlirli'en 1 reil ofrir im titude-. Pr;'brtrtpnif -ati-iactior ril,-ia

to% job'( tIsp fr Idntied ill r-lfae i in ofr urrlu s il crrrrledil inresfut lf Iriatll taisfacfion

1le .nIled ir itib1 socae %rififilla lrrtlt 11 a* jtrrenJiri0'rif. fl t1ii o a1-t14r-l illfe

irivor;)itratitg ildii ilflraf arid 'i1lltltlai irlpitrlt;1, 'All! as jofi t pi' for group llint'r-hliji illhitrralili
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forri oif jobh Iiv con~(IitrillmleI -igrnifiiandi to all sati-fartiir atlliIle ileva-lre. 11niailrin flit iii

satisfacllil pred(ictiont- Initlr ilinprl~ing jolb pelrcep1 tionl tirtrgi Iitr-onnell. la-k. anrI riitIN

assigrier ll iitl' a. anl apiiali toIl jobt trrichiltlll. (10(8 liges)

73 Lewis. W.E., Lovelace, D.E., Maban't, R.W., & Judd, W.A. Computer-assisted instruction in till
context of the advanced instructional system: Materials developnment procedures and systemi
evaluation. AFHRL-TR-79-74. AD-AOI82 996. Lowry AFB, CO: Technical Training Division.
March 1980. Project ILIR, Contract F33615-78-C-0023, McDonnell Douglas Astronautics
Company-St. Louis. NTIS. Thtis report details the( second of a two( part project to design. iirfop.
In)plemniit . a nd evaIliuate anl awri iorinrg 5sStei 'A i il i 'Aol) I prov id(e a biasi s for iii t( 4 lst I ffet ti-i

producit ion 4)1 (4)1)porter-assusted iristict ion (CAO1 ila lenals . 1t addresses fte definriutio n of' a
procedural niodel for CA[ d('veloprlent. devvlopiient of a (:,I Aurthorinrg Procedtris I Ianidhook.

arid evaluratin orf the ((niriete authoring syti.Teprocedural model conisists (if si lirajor
col ionetwits: select ion of' target cotete. (I velople li (of C A I inateria Is. form atuive r valInatiqi I.
defi nit ion anrd evalI at ion (If strudent assign intw rrrites. sir iia t rye eva I ntion, anr d on -goinrg

evalutira . Th Ab~~ntit onring Procedurires Hanrd book diescri bes thle aut honring prlocl.I I)rI'- nl 4' a 11(1
provides detailed i 05 trtion Iilist o11'(f thle soft ware tools. 1. a I atio Rol(f It'e siste ii10111'lt docret

substa ritial red lin0 in ro a t(ria is deve lopinl. iIirie over t liar (if conv en tionalI ajpprolachin
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compared to noti-C A1 approaches. (82 pages)

71 t eigriar. G.M.. Seager. B.R., Kimiball. M.. & llorovoitz. N.S. :onput('r-rlssisted. prrograririi.
tex~t. ainid lectumre modr~es (if iliructionr iii thlree inedical t raining coutrrse's: (itniparar lle

evalurationi. AH~IRI-TH-79- 76. AI)-A(48. 6049. I.(wri% AFR .0-.) Techicarl Training IDi~isiiri.
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instructional effectiveness? (bY l)o Learners who differ in characteristics (e.g.. aptitude and
motivation) achieve more in less time under computer-assisted instruction. programmed text. or
lecture'? Computer-assisted instruction was demonstrated to be more effective in less time than
programmed text or lecture; however, aptitude, course, and learner characteristics interacted with
achievement and time criteria. Learner characteristics profiles of high-fast and low-slow achievers
in each condition were provided to facilitate decisions about alternative instructional assignments.
(34 pages)

75 Nix, C.J., Tate, T., Dutka, S.C., Montgomery, H.L., Showers, D.P., Klem, T.G., & Marshall,
A.P. Low-cost technical alternative for learning center managers. AFHRL-TR-79-77, AD-
A082 343. Lowry AFB, CO: Technical Training Division, February 1980. Project 1121,
Contract F33615-78-C-0037, McDonnell Douglas Astronautics Company-St. Louis. NTIS.
This study established the feasibility of replacing high performance and relatively expensive
terminals with less expensive ones adequate for supporting specific tasks of Advanced Instructional
System (AIS) at Lowry AFB. Colorado. Surveys of user requirements and available devices were
conducted and the results used in a system analysis. The results of the analysis formed the basis for
determining the detailed hardware requirements and subsequent hardware selection, procurement
and installation. Additionally. the software modifications necessary to accommodate the new
hardware were made and the resultant total system was evaluated in an operational training
environment. (24 pages)

76 Headquarters Air Force Human Resources Laboratory. 19th annual conference of the Military
Testing Association. AFHRL-TR-79-78, AD-A077 347. Brooks AFB, TX: Headquarters Air
Force Human Resources Laboratory, November 1979. Projects 7734 and 7719. NTIS. The
Military Testing Association Conference %as held 17-21 October 1977 at the El Tropicano Hotel.
San Antonio. Texas. It was hosted by the Air Force Human Resources Laboratory. Independent
presentations were made by members of the )epartment of l)efense. U nited States (Coast (;iard. and
related Defense contractors. The text of each presentation has been included in tuis report. (I. 158
pages)

77 Sauer, D.W., Deem, R.N., & Askren, W.B. Expert estimate method of generating maintenance
and manpower data for proposed Air Force systems: Evaluation. AFHRL-TR-79-79, AD-A082
994. Wright-Patterson AFB, OH: Advanced Systems Division, March 1980. Project 1124.
Contract F33615-77-C-0060, Systems Research Laboratories, Incorporated. NTIS. The
objectives of this study were to exercise an expert estimate method of generating maintenance and
manpower data for new systems, to determine the accuracy of the estimated data. to evaluate a
prototype guide describing the expert estimate method, to collect cost data for implementing the
method, and to prepare a users manual for the expert estimate method. Seventy Air Force
technicians having one of three ground radar Air Force Specialty Codes participated as expert
estimators. These technicians estimated raintenance. manpower, and training requirements for a
new operational ground radar T,-,,-,m The estimators had no experience on the radar system and
used only an early design phase engineering description of the system as the basis for their
estimates. The accuracy of the estimated data was determined by comparing the estimates with the
operational data collected on the radar system. Results indicate that technicians can estimate
maintenance task time. crew size. skill level, career field/AFSC requirements. and training times
with acceptable levels of accuracy. The method also produced derived person-hour estimates.
Estimates of support equipment requirements, the distribution of maintenance tasks, and derived
person-hours for troubleshooting and specific off-equipment maintenance tasks were not accurately
estimated. The prototype users guide recommendations were generally supported in the areas of
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80 Gustafson, D.E., Mehra, R.K., Ledsham, W.H., & Sajan, S. Recursive forecasting system for
person-job match. AFHRL-TR-79-83, AD-A090 499. Brooks AFB, TX: Manpower and
Personnel Division, September 1980. Project 2077, Contract F33615-78-C-0050, Scientific
Systems, Incorporated. NTIS. The overall objective of this research effort was to investigate the
applicability of time series analysis. state space modeling, and forecasting techniques to prediction
of Person-Job Match (PJM) time series. This work was undertaken in order to provide more accurate
input data for PJM and thereby yield higher payoffs to the Air Force.

The approach taken was based on several new results in time series analysis and forecasting which
allow one to automatically determine multivariate state space models empirically from input-output
data. The state space approach is an extension of the Box-Jenkins method and gives superior results
for multivariate time series. The form of the models is a Kalman filter/predictor. Once a model has
been determined, predictions can be made based on this model and past data. Since the underlying
dynamics of the time series may change in an unpredictable manner. piovision has been made to
estimate the parameters of the model recursively. This allows one. for example. to follow the effects
of policy changes (fast rate of change of parameters) or more long-term changes which cannot be
explicitly modeled.

The technical effort was divided into three major phases:

Phase It PJM payoff matrix column mean data over a five-year period, beginning in January 1973.
were collected and statistically analyzed. A total of 50 categories were selected to span the
dimensions of sex. skill score and job area (Administrative. Electronic. General and Mechanical). A
frequen(y analysis showed that various series contained significantly different spectra. with peaks
at b/year. 4/year. and 3/year. The semiannual component is probably tied to the academic year. A
correlation analysis showed that most female high skill series move together. Female low skill series
also showed the same trend, though not as marked. Male series were, in general. correlated. but were
less so than the female series. Male and female series were essentially uncorrelated. A set of state
space models was developed for the individual tim' series. A set of Kalman filter/predictors was
then generated. based on the state space models.

Phase II: An adaptive Kalman filter methodology was developed for the PJM data. The adaptive
filter was an approximate maximum likelihood estimator for the Kalman filter/predictor
parameters. Two adaptation parameters were used: (a) an age weighting parameter to discount old
data, and (b) an adaptation time constant to control the rate of change of the parameter estimates.
The adaptation parameters were themselves varied recursively to minimize the mean-squared
prediction errors. The dynamic coefficients of a linear Kalman filter/predictor were estimated
casually from the data. along with the usual Kalman filter state estimates, and shown to give better
performance than the non-adaptive (stationary) Kalman filter/predictor.

Phase Ill: An extended Kalman filter was developed for use on the PJM data. This filter was
intended for use in estimatin, tie parameters of the Kalman filter: i.e.. the problem studied was
that studied in Phase II. The extended filter did not appear as suitable for use on PJM data due to:
(a) increascd complexity. (b) its generally poor convergence properties. and (c) its generally
decreased accuracy. (314 pages)
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%alifii, of learning strategies/sk ills trainig. AFlIRL-TR-79-8 1. AI)-A085 6.59. LriAFB.
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